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THE 
NEW 
TACCONE 
HYDRA- 
PNEUMATIC 
MOULDING 
MACHINE 


@® LONG LIFE, FLEXIBLE 
COMPENSATING 
PAD (DIAPHRAGM) 

* RONESSES 

(DIETERT) 

@® PRODUCTION UP TO 
300/500 MOULDS 
PER HOUR 

& N PATTERN 


® NO JOLT OR VIBRATION 
x 2RROW 
} UNIFORM 
I N 100 DIETERT) 
@® QUICK CHANGE 
PATTERN 
MECHANISM 


Baker Perkins Ltd. 


Foundry Department, 
Bedewel/ Division, Hebburn on Tyne. 
Telephone No: Jarrow 897124 
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The Highest Quality — 
The Best Design 


at the lowest possible price 


commensurate with both 


Sooner or later you will invest in Sterling mould 
ing boxes because Sterling give you what you 
want. It is always possible to buy something 
a little cheaper but experience teaches that tl 

best is the cheapest in the long run and there is 
no doubt that Sterling boxes are the best. Sterling 
were in the forefront fifty years ago. Fifty years 
of effort have maintained them there. Sterling 


keep ahead of the job, like only a leader can 


Sterling have technical staff , 4 
always available to discuss the best Sterling Boxes are Light, Accurate, Durable, 


box for your particular needs, and this : , 
inedine caren is world-wide. Strong and Interchangeable. They are made in 
Sterling representatives will be a wide range of sizes from 9ins. square to any 


pleased to call at your request. 

thing up to around 14ft. in width to around 
27ft. in length for special requirements. 
Sterling boxes are made for bench moulding of 
the simplest kind to the most highly mechanised 
foundries using the latest automatic machines 
They are made for lightly rammed boxes, to 
boxes used on the latest type of very high 
pressure moulding machines. 


* 
t £ r I n Illustration shows model style ‘SLT? 


MANUFACTURERS OF BETTER MOULDING BOXES 


STERLING FOUNDRY SPECIALTIES LTD., BEDFORD, ENGLAND. 
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The basic source 
of precision casting 


The prepared foundation for a casting job—large 
or small—is the vital contribution to the highest 
degree of accuracy. Spermolin Core Oils and 
Binders minimise fluctuations in processing and 
effect economy in production costs—and—no 
waste castings. Spermolin gets to the core of 
technical efficiency ! 

Adjacent we illustrate mould and cores for the 
60-ton planing machine shown below—a fine 
example of the results of using the highest quality 


core oils and creams famed as Spermolin. 
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Photo by courtesy of Messrs. John Stirk & Sons Ltd., Halifax 


AmOLMNM the secret of good casting 


mcnttatc TaaDe man 
Established over half a century. 


YVNION STREET SOUTH ~~ HALIFA™ 


A 
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TYPICAL MOULD CONVEYOR 
SHOWING SOME C.|. PLATES 
REMOVED, ALSO DETAILS OF AXLES. 
SIZES TO REQUIREMENTS 


THESE SAND MILLS, S.B. TYPE (SUPER 
BAILLOT) CONTINUOUS OR SEMI- 
CONTINUOUS ARE MADE FOR OUTPUTS 
FROM | to 30 TONS OF SAND PER HOUR. 
THEY ARE THE HEART OF MECHANISED 
UNITS. 


FOR ALL FOUNDRY MECHANISATION PROBLEMS CONSULT:- 


FOUNDRY MECHANISATIONS (BALLOT) LTD. 
Main Offices & Works: DENBIGH ROAD, BLETCHLEY, BUCKS. 
Tel.: BLETCHLEY 3354 Regd. Office: 29, CROMWELL ROAD, LONDON, S.W.7. Groms: “FOUMEC ” BLETCHLEY. 





Follow the 





black line to see 


just one reason why we can guarantee the efficiency 


of every Ambuco Cyclone installation 


The AMBUCO method of guaranteed efficiency offers you the 


following unique advantages 


We analyse the shape, porosity, density, specific gravity, 


acceleration, etc. of particles and gases to be separated. 
We set up fractional efficiency curves to determine 
cyclone best fitted to deal with the conditions in your works. 
This means that every user of AMBUCO “guaranteed efficiency” 
cyclones can be quite certain of the performance of his dust 
recovery system hefore an order is placed 

The ‘‘shave off’ achieves considerable improvement in the rate 
of recovery because the dust caught in the “double eddy” current 
is forced through the “shave off” port (see illustration) and 
conducted through a by-pass duct into the main volume of dust. 


AM BUC A> put dust in its place 


the type of 


Dust control is our sole concern. Our engineer- 
ing and d lly equipped to deal 
recovery problems 
employing cyclones, scrubbers, grit arresters, 

i equipment. 


] 


fabric dust collectors and other 
literature on the Ambuco 
ring HYDe Park 2178 or 
AMBUCO LIMITED, Standbrook 
2/5 Old Bond Street, London, W.1. 


For technical 
( yclones e 


write to 


Ho ISe 


esl 


» 


ring HYDe Park 2178 
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‘GR’ REFRACTORIES 


for CUPOLAS 
ELECTRIC FURNACES 
CRUCIBLE FURNACES 
ROTARY FURNACES 
INDUCTION FURNACES 


A Selection from the ‘GR’ Range 


of FOUNDRY SANDS 


Members of the G.R. Technical Staff will 
be in attendance to give full information 
concerning the application of all Refractory 
Products. 


GENERAL REFRACTORIES LTD - GENEFAX HOUSE - SHEFFIELD 10 - GREAT BRITAIN 
414 
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Instead of oil, clay and heat, the CO, process relies } | 

on sodium silicate and carbon dioxide for bonding 

foundry sand. Because of the accurately predictable total castings 

reaction between these ingredients, core and mould | 

forming can be exactly repeated time and again—and 

with better results. The dimensional accuracy and 

finish of the castings are greatly improved for these 

reasons: 1. The excellent dry strength of the sand 

mix which prevents sagging without recourse to 

gaggers. 2. The higher permeability and lower vola- 

tile content of the sand which prevents blowing. | | 

These improvements can be achieved using less 

equipment, less space, less time, and the process 

causes less fumes and dust into the bargain. For full 

details of the economies, productivity and quality 

control made possible by this cheap and simple THE DISTILLERS COMPANY LIMITED 

process, write to DCL: CHEMICAL DIVISION 
Carbon Dioxide Department (C4), 
Devonshire House, Piccadilly, London W.1 
Tel: MAYfair 8867. 


the rise of the 
COz2z process 


Area Sales Office 

Southern Area: Broadway House, The Broadway, 
Wimbledon, 8.W.19. Tel: Liberty 4661 

Northern Area: Queens House, Queen St., 
Manchester, 2, Tel: Deansgate 8877. 


the quality 


control of the CO2 
process for making 
better cores 

and moulds faster 


TA 5247 
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The NEW Redford No. IA 


Single Lever Operation 
Higher Production 





The New Single Lever Redford No. 1A still 
retains its STRENGTH and SIMPLICITY, 
but reduces operational time, maintenance 
costs and labour fatigue. With FOUR 
operations in ONE production is even higher. 


If you make cores up to 2 lb. you should 
use a Redford. It will make them quicker and 
cheaper than any comparable machine on the 
world market today. 


It has great adaptiveness and is used 
widely co-operating the CO, process 
and the design provides rapid action 
to all adjustable parts, including the 
pneumatic clamps. 


To BRITISH RONCERAY LIMITED 


Please send me further details of the 
Redford Core Blower Redford Pneumatic Just attach to one of your letter- 
Clamp without obligation. headings and post to-day to :- 


BRITISH 
RONCERAY 
LIMITED 


14, WOLSELEY ROAD, SHEFFIELD 8 


er te ee ee ee 
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.. + Tilghman’s 
shotblast & 
de-coring plants 


Iliustrated right is a Tilghman’s Shot Blast and 
De-coring Room installation at Messrs. 
Walker Bros. (Wigan) Ltd. The installation 
is designed to create ultra-efficiency in the 
removal of sand, the provision of clean air, 
good working conditions for the operator and 
high blast power for removing sand from deep 
pockets. 


Air curtains are provided ensuring complete 
visibility for the operator. A magnetic sep- 
arator is also incorporated in the abrasive 
system, and dust, sand and foreign bodies are 
continuously removed ensuring that only 
cleaned useful abrasive is re-fed to the nozzle. 
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The waste sand is conveyed to 
a Sand Disposal Hopper, which 
is illustrated on the left, with 
a lorry in position to receive 
the waste sand load. Also 
iliustrated is the latest 


iLGHMAR: 


LIMITED 


sranler Se 


Ss ae 


Tilghman ‘ T’ type filter tube 
dust collector, designed for 
high efficiency operation. 
For further details send for 
leaflet No. T.12R. 


BROADHEATH 
ALTRINCHAM CHESHIRE 
Telephone : 


ALTRINCHAM 4242 (9 lines) 


TAYSON T S03 
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“Pop ... there’s some customer on the blower 


wanting to know why Sternocore Oil A is in such demand !” 
“CUSTOMER ! Here, give me that ’phone. Haven’t 
I told you before, boy, customers are our life-blood. 
Clearing his throat and standing to attention, 
our Oldest Hand then spake with olde-worlde 
courtesy to our client, to summarise as follows :— 





F STERNOL J Sternocore Oil A 


* Is a time tested prime quality core oil. *Is “‘at home” in both mechanised 
and jobbing foundries. 


* Gives cores ar excellent skin finish. en 
5 7 * Gives peak dry tensiles at even $%. 
* Has unusual tolerance to over baking. * Has minimum gas evolution. 
N.B. For further information please ask our Foundry Department 
for process sheet FPS/4. 


STERNOL LIMITED - ROYAL LONDON HOUSE - FINSBURY SQUARE - LONDON, E.C.2. » TEL: MON 3871/5 
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A tale of seven cats... 


CATASET 


Here's a fine set of Cats!—a range of AirSet- they give a better, cleaner finish and a big 


ting Resin Binders specially bred by Catalin 
for use for cores and for mould facings 
backed up with regular moulding sand. With 
simplified and improved accelerating systems 


reduction in time and fettling. Foundry man- 
agers like to have these Cats around—they 
save them so much money. Why not set them 
to work for you 


FROM CATALIN 


CATABOX This Cat will give you a choice of resins 
for the Hot Box process. There are Furane type 
or single stage phenolics. Catabox specialises in 
speed and quality. 

CATAWASH Here's a whole family of Core and 
Mould Washes, bases and paints. Like all of the 
Catalin Cats they'll keep your castings really 
clean. 

CATACOTE Better casting is this Cat's business—a 
cool Cat for the cold pre-coating of sand—for bet- 
ter shells at far less cost than conventional resins. 


SIX MORE CATS 


CATALAC Fiame and Air Set Sprays give a good 
casting finish and a clean strip. Foundry managers 
find that this kind of Cat keeps fettling down to a 
minimum. 

CATACORE the specialised quick-baking binder. 
Here's a Cat that makes a core that makes foundry 
managers purr with satisfaction because it gives 
them faster, smoother, cheaper cores. 

CATAMOLD is a range of powdered Shell-Moulding 
Resins. All the Cats in this family produce excel- 
lent shell mouldings, without ‘peel-back’. 


Catalin’ s specialised knowledge and years of research 
into foundry resins and resin conversion can help 
you in your foundry. Catalin will even breed new 
Cats to overcome your special problem. Ask a Catalin 
man to call and give you a Cat Show in your foundry 


Limitea } 


CATALIN LIMITED, Waitham Abbey, Essex 
Telephone: Waitham Cross 23344 
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NEW with Remarkable 


(UNDER PATTERN MOVEMENT) 


® Simple control system easily adjusted 
for large or small moulds. 


® Push button control—eliminates labour. 
® Patterns and boxes changed speedily and simply. 


® Existing boxes and patterns may be used. 





© 








FOUNDRY EQUIPMENT 


LIMITED 


Leighton Buzzard, Bedfordshire, England 


Telephone: Leighton Buzzard 2441 (5 lines Telegrams: ‘Equipment.’ Leighton Buzzard, England 
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Flexibility... VU P M 


System of Sandramming 


Completely new ...uniform density and hardness 
of ram throughout the whole depth of mould 


Specially adaptable for— 
1 Deep cylindrical pipes and 
castings. 
= N @ Biock ingot moulds of all 
types, sizes and depths. 


3 The ‘Vareopiane’ System 
for the production of 
repetition or jobbing casting. 





© Patents applied for in all 
Industrial Countries 








OVERSEAS COMPANIES 
AUSTRALIA: | ize 
CANADA: F. E. (North Ameri 
SOUTH AFRICA: F £ j 
SPAIN: “Foundry Equipment 
U.S.A.: FEC P A 
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Xx <a 
iS Paes 
Procter Service . 
is readily available in 
all parts of the United 
Kingdom. Designers resident 
xX X y 7 ateach factory and in London are 
x ‘on call’. We will manufacture and fit 
anywhere-on time... every time- 
to British Standard and Factory 
Act Specification. Avail 
yourself of our large 
project experience 


PROCTER'S 


design 
manufacture 
and fit 


MACHINERY GUARDS 


-ragcrTsé & BROS. (WIREWORK S ) .t 3 8 8 
LEEDS: Whitehall Road. Tel. 3053i/2. SOUTH WALES: Caerphilly, Glamorgan. Tel. 2111/2 
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Solve this problem with FESLENTE ‘M’ 


RESIN-COATED SAND... 


Developed in conjunction with 


the Steel Castings Industry fer the elimination of 
the ‘Orange Peel’ defect 


Write for technical leaflet No. 11 
or ask our representative 
to call 


BRITISH INDUSTRIAL SAND LTD 


HOLMETHORPE REDHILL +: SURREY 
Telephone: Redhill 1122 
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The Only Complete 
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Metallurgical Control use of Fluxes 

Clean Metal by using Ceramic Strainer 
Cores and Discs. 

Coal Dust additional to Facing and 
Backing Sand 

Silverskin Blackings, Plumbago and 
Mould Dressings. 

Cores using Crulin and Crudol 
Core Binders (Oil Bonded, Air Setting Cerea 
or CO.2 Binders). 

Moulds Parced with Beecro Silica Free 
Parting Powder or Beecrol Parting Liquid 

Casting Feeding with Alsica 
Exothermic Feeder Heads 

Moulding Boxes supplied by B.F.U 
Chaplets, Studs, etc. 


/ 
is provided by— 


BRITISH FOUNDRY UNITS LTD., 


Sole Agents for The Vortec Foundry Machines. 


FOR THE ONLY COMPLETE SERVICE TO THE FOUNDRY 


RETORT WORKS @ CHESTERFIELD 


Telephone: 4157/8 Telegrams: **RETORT” 
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Modern carving in the 
church of St. James the Great, 
Hindlip, of pigs feeding on acorns 


Photograph by Ruth Meyler & F. C. Sillar 


MILLION 


In the early days of the industrial revolution manufacturers 
frequently looked for familiar and easily recognisable 
descriptions of their products. To the countryman 
transplanted into industrial surroundings nothing was 
more familiar than a pig; a fact which is emphasised by 
carvings in scores of old churches depicting pigs suckling 
their litter, rooting for acorns and playing the bagpipes. 
(Apparently this last pastime was forsworn by pigs many 
“ years ago because of unpleasant associations between 


WARNER , WARNER 


“Pioneers of 


WARNER & CO. 


LTD. 


, 


PIGS GO TO MARKET! 


bagpipes and pigs bladders.) Consequently, when iron 
from Blast Furnaces was directed into long troughs and 
from there into short and narrow troughs placed at right 
angles, a resemblance to sows suckling their appendaged 
litter led to the description of “pig iron’. 

This series of advertisements illustrates some of the 
‘ecclesiastical’ pigs and emphasises the 50,000,000 ‘special’ 
pigs which Warner and Company have supplied to Iron 
Foundries producing High Duty Castings. 


v 


WARIIER 


Refined Piglron’” 


MIDDLESBROUGH 
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TITAN THE PAST 


FOUNDRY PLANT “CONSTRUCTIONAL have supplied 


Cupolas under the “TITAN’”’ trade 
mark to all parts of the world. 





THE PRESENT- coNSTRUCTIONAL are supplying 


Cupolas to customers in this country 
and overseas, both Cold Blast and Hot 
Blast installations, utilising either in- 
dependently fired or recuperative 
blast heaters. 


THE FUTURE -coNsTRUCTIONAL offer a full 


range of Melting Plant complete with 
mechanised handling facilities; Cold 
Blast Cupolas, Hot Blast Cupolas with 
either independently fired or Re- 
cuperative Blast Heaters, oil fired or 
electric receivers. 


CUPOLAS 


TITAN WORKS . CHARLES HENRY ST. BIRMINGHAM 12, 


PHONE MIDLAND 4753-4 
GRAMS STRUCTURAL 


a MEMBER OF THE BHD. ENGINEERS LTO. GROUP 
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CRAFTSMANSHIP & GRACEFUL LIVING 
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Z 


Eagle Ow! by John Markham F.R.P.S., F.Z.S. 


WATCHING POINTS... 


Care at every stage of manufacture... constant watch- 
fulness ... constant control. That is why Bradley & 
Foster refined iron is established as first choice with 
knowledgeable foundrymen and metallurgists. 

Supplied to any specification. 


BRADLEY & FOSTER LIMITED 


FOR QUALITY CONTROLLED REFINED PIG IRON 
ms Sa DARLASTON - STAFFORDSHIRE 


Telephone: JAMes Bridge 2353 (7 lines) Telegrams: BRADLEY DARLASTON 





NOVEMBER 2, 196! FOUNDRY TRADE JOURNAL 





COMPACT, DIRECT COUPLED WORM GEAR DRIVE 
























































Nevilles of WALSALL 


T.C.NEVILLE & SONS [7° HATHERTON STREET FOUNDRY, WALSALL. 





FOUNDRY TRADE 


The word is 











ALBOND is an economical Bonding Clay 
for ferrous and non-ferrous foundries. 
It mixes well in all standard type mills, and 
the bond develops rapidly. It possesses 
excellent plasticity, and its ability to maintain 
its great strength over a wide range of 
moisture content makes it an ideal foundry 
material. 


JOURNAL 
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USE IT FOR — 


* Bonding synthetic moulding sands. 
Strengthening 2tural bonded 

* st § moulding sands. 

* Reclaiming used sand. 


” 


ALBOND.-ed sands have good flowability 
leading to easy and uniform ramming, and 
good collapsibility reducing the danger of 
hot tears and cracked castings and facilitating 
the knock-out. 


SPEEDY DELIVERY—ALL ORDERS 
EXECUTED WITHIN ONE WEEK 


Photographs by courtesy of 


HURDS 


PULVERISING CO. 
STREET, 





Telephone: CENtral 1574 


FIELD FOUNDRY LTD. 


LTD. 
BIRMINGHAM, 3 
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| FROM 
ROPERS 


Efficient I!lustrated is a 15 ton Roper ladle being 
, filled at the Cupola Spout — part of the 
new melting plant installed by Ropers at 
the Consett Iron Works. Roper Cupolas 
can be supplied with hot metal receivers 
and incorporate many unique features 
Reliable such as melting zone water cooling in- 
ternal or external and can be served by 
fully automatic charging systems 


E. A. ROPER & CO. LTD. FOUNDRY EQUIPMENT ENGINEERS KEIGHLEY YORKSHIRE 
Telephone KEIGHLEY 4215/6 Telegrams ‘CLIMAX’ Keighley 
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SINCE 
ADOPTED 


BIRSHIELD 


VISORS 


OUR ACCIDENT RATE 
HAS DECLINED 


When complete enclosure is unnecessary, some 
workers, particularly younger women, are inclined to 
discard safety goggles because their head bands could 
spoil hair styles. No amount of lecturing will persuade 
them otherwise. The answer to this problem is quite 
simple. Give them Birshields, with their spectacle-type 
frames. Their cost is only 5/- a pair, and as with all 
other Elliott safety goggles, the Eclastoid flameproof, 
shatterproof, splinterproof windows are replaceable. 


For this type the windows are |/9d. each. ZIRCON SAN D A R 


WHEN ae IS for cleaner castings. 





ASSOCIATED LEAD 


Manufacturers Limited 


Zircon Division, Crescent House, 





LEFT—Birflex—4/6d. per pair. Spare windows | /6d. each. Newcastle upon Tyne 1. 
RIGHT—Supeflex—designed to be worn over spectacles 
5/- each, spare windows | /9d. each. 


E.EIliott Limited 


315 SUMMER LANE, BIRMINGHAM, 19. 
Tel. Aston Gross 1156-7-8-9 
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10- ton loads moved anywhere, any time? 


MonoRail Overhead Handling Systen of up to 10 
tons swiftly and smoothly and set them down at any point in a factory’s 
cubic area. Track, interlocks and brid rive you 
n overhead system tailor-made for tions range 

lex automated systems 1 es. Get your 


‘OVERHEAD’ 
says the man with the MONORAIL plan 


MionoRail now 


NORAIL YSTEM DIP SECTI WEIGH SECT ‘ KA? 


Send tor the man with the MONORAIL plan 


BRITISH MONORAIL LIMITED WAKEFIELD ROAD BRIGHOUSE YORKS TELEPI NE BRIGHOUSE 2244 
A member of the Herbert Morris Group of Companies 
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NON-FERROUS INGOT 


SINCE 1888 


GUNMETAL- BRASS 

PHOSPHOR - BRONZE sina aceite 
LEAD - BRONZE APPROVED 
BRAZING METAL 

MANGANESE - BRONZE 
ALUMINIUM-BRONZE 

NICKEL SILVER: ALUMINIUM 


ALSO SELECTED SCRAP METALS 


THE CITY CASTING 
& METAL GO. LTD. 


BARFORD STREET 


Telephone: MIDLAND 0645 Telex:33534 








ARTHUR SMITH (S & B FOUNDRY SANDS) LTD.. 


COTES HEATH, 
STAFFORD. 


Telephone: Standon Rock 232. 


Quarry at: Quarry at: 
Swynnerton Red Moulding Sand, Brereton Core Sand, 
Lower Hatton Quarry, Brereton Heath 
Cotes Heath, Holmes Chapel Road, 
Stafford. Nr. Sandbach, Cheshire. 


WE CAN NOW OFFER A FULL RANGE OF FOUNDRY SANDS 
FOR ALL METHODS OF FOUNDRY PRACTICE: 
CLASSIFIED AND LABORATORY TESTED FOUNDRY SANDS. 


B.C.S. Fine. C.C.S. Medium S.R. M.S. Fine. N. W. Fine. 
C.C.S. Coarse. Southport Sea Sand. S.R. M.S. Coarse. N. W. Coarse. 


Samples and Analysis supplied on request. 
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FOR ALL TYPES OF FOUNDRIES 
Wheel hoods developed by the British 
Sreel Castings Research Association 

are approved by the Factory Inspectorate 
for all classes of foundry use, ferrous 

and non-ferrous. 


HIGH EFFICIENCY GRINDING 
COMBINED WITH 


HIGH EFFICIENCY 
DUST EXTRACTION 


PEDESTAL GRINDERS 

Luke & Spencer manufacture a large range of pedestal and 
swing frame grinders which incorporate the latest developments 
in efficient dust extraction 

Single or double ended pedestal grinders can be supplied with 
wheels ranging from 12 inches to 36 inches diameter. 


SWING FRAME GRINDERS 
These machines can be supplied B.S.C.R.A. GUARDS 


with 16in. or 20in. diameter Wheel hoods developed by the 
wheels on the type of grinder British Cast Iron Research 
illustrated or 12in. and 14in. Association can be fitted if 
diameter wheels on models with desired. 

the grinding wheel running 

parallel to the body of the 

operator 

The 12in. model does not 

embody dust extraction features 


ABRASIVE WHEELS 

For High Speed and Normal 
Speed use. For Snagging 
and Precision grinding. 
Luke & Spencer produce a 
full range of abrasive wheels 
under our trade names 
“Borolite”, “Victramic” 
“Lukspenite’’. 

These cover resinoid, vitri- 
fied, rubber, shellac and 
silicate bonds 


Luke & Spencer Ltd., sm “ot Armen 
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PECO 
High speed injection 


and incorporated in every 
PECO diecasting machine 


Locking force: 300 tons 
Shot weight: 5} lb. aluminium 1 


60DC10 
Locking force: 500 tons 
Shot weight: 11 lb. aluminium 30 |b. brass 


Locking force: 750 tons 
Shot weight: 26 lb. aluminium 75 Ib. brass 
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Stage 
by 
~ 


WEIGHING 
EQUIPMENT 


serves the 
Foundry 
Industry 


Checking raw material delivertes, 
controlling the mix, 

charging out by weight 

all call for fast, accurate weighing. 
So call in Ashworth Ross 

for Weighbridges and 

every type of Industrial Scale. 


| A 
Gy 


ASHWORTH ROSS & CO LTD 
Scout Hill, Dewsbury Telephone 1760 


Sales and Service Offices at 
LONDON MANCHESTER * SHEFFIELD 
BIRMINGHAM : NEWPORT (MON) 
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N O. 0 PREPARED 


BLACKING 


PHCENIX 


BLACKING or 


PLUMBAGO MIXTURE 
for the CO, process 


STEELMOL for STEEL and SPECIAL IRON CASTINGS 
SYNTHETIC GRAPHITE 


HIGH CARBON BLACKING - TERRA FLAKE - COAL DUST 
PLUMBAGO 


AND “ALUMISH” FOR ALUMINIUM 
Non-Silica PARTING POWDER 


JAMES DURRANS & SONS LTD 


PHCENIX WORKS & PLUMPTON MILLS PENISTONE near SHEFFIELD 
Telephone : PENISTONE 3121! and 31/22 Telegrams : BLACKING, PENISTONE 
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JUNIOR M.C.3. 
SHELL CORE BLOWER 
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Visit us on 


STAND No 7 


at the 


SHEFFIELD 
EXHIBITION 


and see this machine in 
operation 


The Coleman-Wallwork 
heal Equipment 
Division of 


STONE-WALLWORK LTD 


32 Victoria St. London SW]. ABBey 7681 
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— Schieldrop 


SELF-PROPORTIONING OIL BURNERS 
FOR CONSTANT AIR-OIL RATIO 


Pioneered by Schieldrop in Great 
Britain, self-proportioning oil burners 
offer outstanding advantages 
including peak efficiency and real 
economy of operation. Write for 

full details of Schieldrop burners. 











Note these features— 
or] Single lever control. 


2 Easy adjustment for high 
and low flame settings. 


Simple and robust 
construction. 


Constant velocities of 
both primary and 
secondary atomising 
air, giving uniform 
flame over a 5-1 
turn-down range. 











® 
Schieldrop & COMPANY LIMITED 


STOTFOLD, BEDS. Phone 414 (4 |ines) 
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COMPLETELY! 


The efficiency of the DUSTUCTOR system is astonishing, but very simply explained by the 
low-volume, high-velocity principle employed. L.V.H.V. means that air travelling at high speed 
into small suction ports “captures” the dust particles effectively right from the point where the) 
aie gene rated 

Small diameter hoses mean that portable tools can be manipulated with maximum ease. The 
small volume of air handled means a reduction in heat loss, keeping costs to a minimum. Small 
air volumes mean small filter units ensuring economy in floor space 

DUSTUCTOR L.V.H.V. is unbeatable for efficiency, manoeuvrability, and low operating cost. 


Write for leaflets. 


DUSTUCTOR CO. LIMITED, CAMBORNE ENGLAND 


4 company in the Holman Group which has branches 
technical representatives and agents throughout the 
United Kingdom and the world 


Telephone: Camborne 2275 (10 lines) 


Telegrams: Airdrill Telex Camborne 
London Office: 44 Brook Street, W.1 
Telephone: HY De Park 9444 


ees COMPANY LTD. Sheffield Office 
Queen's Tower 
Park Grange Road 
Shefhield 2 
Telephone: Sheffield 28002 


HO16 
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COROVIT The coremaking time for the above 14 ton bed casting 


(19 x 94’ x 1’) for a horizontal boring machine was 


cut from 300 hours to 129 hours by using the Corovit 

SLASHES cold setting technique. Further savings were made in 

decoring and fettling times, because Corovit cores 

reproduce accurately the dimensions of the corebox. 

COREMAKING And, of course, Corovit gives an improved finish 
substantially reducing subsequent machining. 


CoS ‘ N COROVIT is manufactured and sold in the U.K. solely by FORDATH, wh 


prepay licence fees to Reichold Chemie A.G. of Switzerland. Reichold are th 
proprietors of British Patents 653,530 & 761,035. Thus foundries using COROVIT 


are automatically free from liability to suit for infringement of these patents wher 


at George Richards Foundry they use peroxide-group accelerators in their cold-setting work 


TO TELL YOU ABOUT COROVIT COLD-SETTING TE 


Photographs by kind permission of George Richards & Co. Ltd., Broadheat 
Altrincham, Cheshire 
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THE FORDATH ENGINEERING COMPANY LIMITED, BRANDON WAY, WEST BROMWICH, STAFFS, ENGLAND. 
Telenhone: West Bromwich 1665. Telegrams: Fordath Telex West Bromwich. Telex No.: 33415 
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for Brightness 
oe the foundry 


Mechanisation by August’s brings 
brightness to foundry practice. 
Smooth, slick movement at the touch 
of a switch. Perfect sand mixing with 
the famous August-Simpson Mix- 
Mullers. 

Up-to-the-minute efficiency which 
means considerable saving in produc- 
tion time and costs. 

Let us help with YOUR particular 


foundry problems :— 














AF LIFAX Au fei Roe 


LIMITED ’ TELEGRAMS 
AUGUST, HALIFAX 


ENGLAND 
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Practical Co-operation 

The conference held last week at Harrogate, orgamized by the British Steel 
Castings Research Association, had the full co-operation of the Foundry Trades’ 
Equipment and Supplies Association. In the opening address, Dr. A. H. Sully, 
director of the Association, using enlightened showmanship, made their re- 
searches on plant and materials really come alive. The methods of attacking 
problems were so practical that they made a more than favourable impression 
alike on foundry executives and on their suppliers of plant and raw materials. 

The next phase showed the pressing need for immediate and close co-opera- 
tion. This was the outcome of a study of plant expenditure and upkeep costs 
undertaken by the BSCRA’s Plant Engineering Committee. The report was 
presented by the committee’s chairman, Mr. R. F. Horton, and covered the 
work of ten foundries, the output from which is about one-third of the industries’ 
total production. From these figures, it was calculated that no less than £1°8 
millions per annum is spent by the steel foundry industry on plant. To keep 
their plant in running order is costing the industry about £4 million per annum 
Admittedly, steelfoundry conditions are arduous, as sand is an abrasive and the 
melting and casting of high melting-point metals is more demanding in its 
plant and equipment requirements than the same operations with light alloys, for 
example. Some of the £1-8 millions may be due to approaching obsolescence 
of plant, but regarded from no matter what angle, maintenance on that scale 
is too high. The third phase of the conference dealt with individual categories 
of plant used in steelfoundry practice, and included sand-preparation and 
-distribution, knockouts, mould-drying stoves, heat-treatment furnaces, and 
shotblast units. The weaknesses and inefficiencies were stressed, the blame for 
these seeming to be about equally divided between user and supplier 

Mr. W. Aske, president of the FTE & SA, in thanking the chairmen, officers, 
director and staff of the Research Association, designated the conference as a 
milestone in industrial co-operation. At it, not merely readiness but eagerness 
and enthusiasm had been expressed for endeavours directed towards the 
solving of mutual problems. Both parties now had a better understanding of 
these problems, and the FTE & SA, he said, would do its best towards pro- 
viding solutions. However, the industry it represented was too small and too 
diverse in character to set up a research organization, though its members 
could and would co-operate in projects of mutual interest 
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Carborundum’s Golden Jubilee + tee eo 


Institution of Plant Engineers 
year, the Carborundum Company, Limited. western h:" Organization of Planned M 
ifford Park, Manchester, 17 (manufacturers wth pees? ay oe os dhencatitas 
ucibles, grinding media, silicon-carbide shapes, 
ctories, etc., for the foundry Industry), celeb: Enatiente of Getstes Poundrymen 
Golden Jubilee, and many special events have been ae R .' ‘ 
irranged throughout 1961 to mark this. The cele a des thee Eeiiiedinee af” Coumtimen 
brations were inaugurated on January 4 at a special ron Casting by 
concert by the Hallé Orchestra, conducted by Si . 
John Barbirolli, in the Free Trade Hall, Mancheste 
ind attended by an audience of 2,500. Anothe! 
sature of the celebrations was a Celebrity Lecture 
given by Dr J. Bronowski on October 3 in the : P - Reto oi P 
Manchester Free Trade Hall. His subject was “ The "hex, Of t. itekees Wat 
year 2000 and 1,000 seats were reserved for grammar : 
schoo! students. The Amateur Athletics Association Institute of Metals 
has also been helped by a financial grant and indi ningham  tocal _section:—“ Welding 0 
vidual presentations have been made to all the com G mee = 7 
pany’s personnel and several social events have been 
irranged for them during the year NOVEMBER 
Institute of British Foundrymen 
Film Shows mpton sect 
One prominent activity of the company is_ the ide 
production of industrial films and it has its own film 
unit which was started some 35 years ago. Three of 
the company’s latest productions were recently shown Institute of British Foundrymen 
to members of the Press in London. The first, * The a od ; PIS ae 
Winning Tip.” is primarily directed to the machine by D. McLean, 2.30 p.1 
shop manager as it emphasizes the substantial eco cience and Technology, G 
nomics that can be had from the use of ceramic-tipped bette §=Oreance Random 
cutting tools. The second film, eminently suited fo 


Hi 


NOVEMBER 


f 


Institution of Mechanical Engineers 


NOVEMBER 


se 


f Non-ferrous 


it the Rutherford ¢ 


showing to foundrymen, is entitled “ Heat in Harness.” ber Road 


It shows the great use that is being made of high-duty and Monmouth brane é Maintenance 
: t. E. J. Roberts, 6 p.m., at th iz’s Head, N 


refractories in industry. It was interesting to follow 
manufacture of zinc metal, the conduct of a non Memsers of the IBF Slough section are advised 
rous foundry, the enamelling of baths at the the meeting scheduled for November 7 has been p 
enford factory of ‘Allied Ironfounders, Limited, poned until November 21, when Dr. G. MacBain w 
ind the making of Phurnacite briquettes in South 'ecture on “Dust, the Devil and the Docto 
Wales The third film entitled “To Be Precise” 
covers the finishing of racing-car gears and astro- 
nomical mirrors to tolerances of less than one micro NUM to become NABM 
inch, the grinding of such diverse objects as artificial 
eyes, snooker balls, crystal cut-glassware and many The executive Council of the National Union 
other surprising tasks in the precision field. Each of Manufacturers have decided to recommend to 
the films shown are in 16-mm. sound and colour and extraordinary general meeting of the organization 
run fo approximately 25 minutes be held on November 15 that their name should 
; changed to the National Association of British Mar 
facturers. A change of name is a big step fi 
organization to take when it has been in existence 
Forthcoming Events for close on 50 years and represents over 5,000 
vidual manufacturing firms throughout Great B 
NOVEMBER ¢& and Northern Ireland, and has some 60 trade asso 
Institute of British Foundrymen tions affiliated to it. It is an organization, moreove 
Operations in e Die-casting Poendrs which is recognized by the Government as a consult 
7 p.m., at the Midland Hotel, Manchester ing body, speaking on behalf of British industry 
¢ branch:— Man and His Machines Announcing the change at Press meetings last week 
rfield ‘Joint meet as with Chesterfield and Dieta the president of the NUM, Col. E R. Meye > 
sn's Association it was being made mainly to avoid future ambiguity 
the present changing industrial world, resulting pa 
ticularly from the imminent entry of the UK into the 
European Common Market. He went on to elaborate 
upon the services the organization gives to Britis! 
industry and said that they were anxious that m 
Institution of Plant Engineers manufacturers should join in the exciting “ battle 
London branch Pilot-scale Research Work at the DSIR to restore Britain’s position as the world’s best trade 
Warren Spring Laboratory.” by S. H. Clarke, 7 p.m.. at Trading, he said, was the finest lubricant for world 
the Royal Society of Arts, John Adam Street, Adelphi 7 1K 
Strand, W.C.2 iffairs and now was the time for the UK to recapture 
the lead which had been enjoyed for so long in the 
past. Col. Meyer made a stirring appeal to British 
rihgrn, region -Oneday ,mecting. when four pavers on manufacturers—and to young people in particula 
Industry ” will be presented, commencing 11 a.m., at the saying that if ever there was a need for a new race 


i 


Grand Hotel, Leopold Street, Sheffield of British merchant adventurers, it was now 


NOVEMBER 7 
Institute of Metals 


Bearing Metals by P. G. Forrester 
Cadena Cafe, Cornmarket Street, Oxford 


Combustion Engineering Association 
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Carbon-dioxide Process 


By A. D. Sarkar, B.Sc... B.Eng.* 


Recently in the JOURNAL an author? expressed the opinion that of the 
different methods of mould and core making that have been evolved 
in the past 20 years the CO, Process has given the best all-round results. 
One of the reasons to which he ascribed this was that it was freely 
available to all without the restrictions that have attended the use of 


other processes. 


The Author of the present article offers a summation 


of present-day knowledge of the technique, with an appraisal of its 


advantages and disadvantages. 
topics—among 


the following 


In the course of this he deals with 
others: History and development, 


patternmaking, gassing, the hardening mechanism, sand reclamation, 


and the physical properties of CO. moulds. 
been drawn from 


here has 


The information collated 


the work of a very large number of 


authorities and the concluding section finishes with a comprehensive 
table of references. 


By far the method available in the 
foundry industry, ceteris paribus, is greensand 
moulding, and this method is generally employed 
so long as the demand on casting quaiity is not 
too rigorous. However, limitations imposed by 
the process such as mould dilation under load, 
low physical strengths of the sands and dangers 
mould reaction are such as to 


cheapest 


associated with metal 


preclude greensand moulding in certain cases and 
recourse has to be made to drysand processes. The 


drysand method is expensive, since stoves must 
be employed for drying the moulds, involving large 
capital outlay and needing extra floor-area, to- 
gether with fuel and other ancillary expenses. 

The inherent difficulties associated with these 
conventional processes have been to some extent 
eliminated since the inception of the Carbon- 
dioxide Process where the raw material is essen- 
tially a mixture of sand and sodium silicate 
which is rammed around the pattern. Subsequent 
gassing of this mixture with CO, leaves a hard 
strong mould to receive liquid metal. 


silica 


Prior to a better understanding of the hardening 
phenomena in CO, moulding, the reaction was 
simply expressed as, 

(1) NasSiO, (xH,O)+CO » Na.CO,; + SiO 
or more latterly as simply a dehydration 
result of which the dispersed sodium-silicate 
a bond to hold sand grains together by 
Thus strong moulds 


(xH,O) 
process 
is | 
acted is 
i precipitated 
or cores could be produced with desirable properties 
sand moulding 


idhesive gel 

for replacing dry 
Historical 

foundry sands 


silicate was 
moulder in 


that the fact that 
using sodium 


Lancashire 


believed 
hardened by 


Poulson, a 


It iS 
’ \ 
can ovde 


conceived by 


cess, Septen 


discussion of the idea 
with the Hargreaves brothers, metallurgical and 
chemical engineers, terminated in Patents 
in 1898, but, apart from some unsuccessful experi- 
ments in an Oldham foundry in 1920, the process 
failed to attract the foundrymen in those days. 
Use of carbon dioxide as a hardening medium 
for moulds would seem to have revived in Czecho- 
slovakia in 1948, and by 1955 the Process was 


beginning to be reported in the technical Press. 


the Widnes foundry His 


some 


Rapid Development 


Perhaps it is characteristic of many old indus- 
tries where craftsmanship has been perfected by 
a jealous preservation of hereditary techniques, 
most innovations have been received unfavourably. 
A generalization can be-made that the adoption 
of the CO, Process was motivated by necessity to 
increase production and yet retain dimensional 
accuracy of castings or avoid casting failures 
without having to use any drying equipment, 

Once the sodium accepted as a 
possibility for bonding adoption was 
rapid, and cases were known where a week’s crude 
experimentation led to production routine after a 
month’s trial. With the process, orthodox mould- 
ing methods could be retained to some extent and, 
in fact, much simplification accrued Any 
setbacks encountered with the CO, Process to 
date have been largely because of lack of under- 
standing of the mechanisms involved at room or 
elevated temperatures and many advantages have 
been speedily recognized, viz.: No core 
required; 
because of hardening in situ, the 
lifts are reduced: initial capital 
there is less danger of swelling or 
(because of the ability of the sand to yield 
load at high temperatures) and less risk of 
ing, since volatile matter is negligible 

To date castings weighing from a few 
ounces to 20 tons have been covering 

ferrous and non-ferrous foundry 


most of the 
alloys made from one-piece or skeleton patterns, 


icate was 


sand, its 


Stoves are 
since no core-carriers ire necessary 
number of crane 
outlay is small; 
formation 
under 
blow- 


scab 


reported, 
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Carbon-dioxide Process 


strickles or coreboxes.’** It is often sufficient 
to use the CQO» sand as a facing material. Romano 
and Dorfmueller suggest that the facing-sand thick- 
ness should be decided according to the depth of 
the pattern in question.” When the pattern depth 
is 6-in., a one-inch thickness of facing sand should 
be adequate. For pattern depths between 7 and 
12 in., a 2-in. facing sand is used and for deeper 
patterns a 3-in. layer is necessary. If a sand- 
slinger is used for applying backing-up material, 
an extra inch of sand is recommended because 
of the danger of floor-sand penetration to the 
pattern face. With large cores it is economical to 
use a shell thickness of | in. and use coke filling.” 

As an example of the possibilities opened up by 
the Process to meet a delivery time and to avoid dis- 
tortion during mould drying of large areas, a four- 
bladed propeller 194-ft. dia. by 45-in. high and 
44-in. hub dia., was moulded by the Carbon- 
dioxide Process by using a single-blade pattern 
[he casting weighed in the region of 19 tons. 

Ihe simplicity of adaptation of the Process to 
mechanized moulding is illustrated by the produc- 
tion of some ornamental trivet casings. [wo 
patterns in a box were mounted on two steel 
channels which were fastened to the 15- by 20-in. 
table of a jolt/squeeze machine. The box was 
filled with a predetermined weight of sand and, 
during the squeeze operation, the mould was gassed 
automatically before being ejected by four knock- 
out pins. Five hundred moulds were completed 
in about 8 hours; the load-to-load cycle was two 
minutes; moulds were stacked 11 high and cast in 
aluminium from a common sprue. 

Atterton has described the 
hollow cores for automobile 
cylinder-blocks, gearbox and 
using a vertical coreblower.° Here, the hollow 
was simply produced by blowing in_ the 
annular space defined by a metal plug having an 
all-round clearance of one half inch in relation 
to the inside of the corebox. A _ half-inch shell 
thickness of CO, material was found from ex- 
perience to be adequate 

Sodium-silicate-bonded sand has been found to 
be very suitable for high-pressure moulding be- 
cause of its good flowability.’ Here, the sand 
is placed in a flask and squeezed by a diaphragm 
squeeze-head. After gassing, the shell is stripped 
by any of the usual moulding-machine _lift- 
mechanisms. Shallow flasks are used and shell 
thicknesses range from 4 to 14 in., backing up 
material being unnecessary. 


‘shooting of 
castings such as 
clutch-housing by 


core 


Pattern Equipment 

The development of the CO, Process was greatly 
assisted by the fact that orthodox wood patterns 
could be retained. However, if gassing were to 
be carried out before pattern removal, the latter 
must be free from any undercuts, grooves or rough- 
ness otherwise stripping would be very difficult. 
There is universal agreement that greater dimen- 
sional accuracy is achieved from CO, Process 
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because of hardening whi'e the pattern is in its 
moulded position. For example, a 10 per cent 
reduction in the as-cast weight has been noted 
for castings in the range 2 to 24 tons.” 

In order to assess dimensional stability 
case of a repetitive casting, 
measured at various points The dimensions 
chosen were those where mould distortion 
liable to occur either during casting or moulding 
overations. The data obtained from the Carbon- 
dioxide hardened mould and parallel 
ments with greensand clearly established that the 
as-cast tolerance need only be half as great as 
that considered necessary in similar greensand 
moulding. The advantage from the point of 
dimensional accuracy, when compared with dry- 
sand work is due to the fact that distortions or 
sagging which is possible on green moulds during 
transport or while in stoves are avoided by harden 
ing in situ. 

Clearly, in order to utilize such advantages fully 
patterns must not resist removal during the strip 
ping processes. White wood is used generally, but 
dusting with plumbago is necessary. Parramore 
observes that ordinary varnish causes green CO 
sand to stick to the pattern. Varnish can, how- 
ever, be used if a layer of cellulose lacquer is 
applied afterwards. Very satisfactory 
obtained by spraying whitewood patterns with 
0.003 to 0.005-in. zinc followed by 0.010-in. of 
aluminium or brass. Subsequent polishing with 
emery paper is desirable. 

GASSING 

One of the most important aspects of 
dioxide hardening is accurate gassing. There is an 
optimum amount of gas necessary to complete the 
reaction, and over gassing, indicated by white spots 
on the mould faces due to the formation of sodium 
bicarbonate, causes surface friability and 
quent mould erosion during the flow of molten 
metal. In practice, more than the theoretical 
amount of gas is necessary because of loss to the 
atmosphere, but it is recommended” that gassing 
should be sufficient to impart enough strength for 
stripping and transportation purposes only, the 
maximum strength being developed by 
in air 

The salient points to be observed when designing 
a pattern intended for use in the Carbon-dioxide 
Process have been elaborated by Atterton 
must be applied with minimum waste of quantity 
and time Any pockets or channeling in the 
rammed sand must be avoided to prevent the occur 
rence of segregated soft spots. With a four-per 
cent. binder, theoretically, about 0.3 per cent. of 
CO, by weight of the sand should be consumed 


In the 


as-cast sizes were 


was 


measure 


results are 


carvon 


subse 


Standing 


Gras 


Various Techniques 


imple tubes could be inserte e mould a 
Simple tub Id be inserted in th Id at 


4 to 6 in. intervals and gassing carried out at 15 to 
20 Ib. per sq. in. Carefully-controlled tests on 
cores 6-in. by 20-in. long with a 2-in. dia. central 
cavity have shown that under ideal conditions a 
10-in. tube could be gassed completely when CO 
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introduced for 20 
pressure’ Talbot has used an 
pad, where the face in contact with the rammed 
sand had criss-cross channels emanating from a 
central hole through which gas was introduced 

For large moulds Parramore* advocates the use 
consist of hardboard or plywood 
skirt l-in. wide and approximately 
nside is faced with a 4-in. of soft 
is normally introduced by a single 

d [hese manifolds are fabricated 

from mild-steel tube fitted with 4-in 
bore steel nozzles. In the cover method gassing 
ommences after the pattern is removed from the 
nould which must be 1n a position to vent trapped 
the gassing Operation. In the polyvinyl- 
curtain is used to avoid 
making mufflebo necessary in the cover 
method. A curtain 1s tied over the moulding flask, 
ifter removing the pattern, and gas is introduced 
hrough a central opening The shower curtain 
balloon. The only disadvantage 
th this technique has been the tearing 
the sharp edges of the moulding 
idvantage lies in the fact that a 
is not necessary when the pattern 
new job as is the case in a 

The making of muffleboards fot 
however, be avoided by making a 
board large enough to fit the biggest job in hand 
having a series of loose boards which may be fitted 
© the parent cover as and when required Use 
is also made of flexible gas manifolds in the form 
of polythene tubing, when irregular areas need 
tubes can be placed to follow 
mould or core contours quite easily 

Of greatest simplicity in gassing a large area 
s to use probes buried at predetermined intervals 
n the rammed sand \ reagent to indicate com- 
pletion of reaction can be helpful, and one suitable 
has been formulated by Taki,” and is prepared as 
follow To 441 Ib. of sand add 17.6 lb. of 
sodium silicate and two to three spoonfuls of 
phenolphthalein dissolved in one half cup of hot 
[his gives a pink colouration to the mould 
which on completion of the gassing reaction dis- 
ippears \ further advantage is that if the pink 
colour reappears on standing moisture-absorption 
by the sand ndicated 


was 20-lb.-per-sq-in 


inch-thick rubber 


sec. al 


of covers whic 


surrounded Dy 
l-in deep 
rubber an 


tube or 


ir during 
fibre technique’, a shower 


irds as 18 


Opens up like i 
experienced w 
of the curtain at 
flasks Its main 
new muffleboard 
SiZes Vary \ tn 


jobbing foundry 


every 


each job may 


gassing These 


water 


Mechanized Moulding 

The application of the CO, Process to mechanized 
moulding involves synchronizing operations so that 
tk lever is opened automatically. Such con- 
location of the gas entry and 

exit must also be taken into account. In a semi- 
mechanized method,'' a well-tapered flask is placed 
over two metal half patterns. Sand from a hopper 
is dumped into the box and, after jolting, the 
excess strickled off and a plate suspended from a 
pulley is brought over the mould. Tubes in the 
plate following the pattern contour and placed 
four inches apart sink into the sand; gassing is 
completed in 15 to 20 seconds by operating two 
After hardening, the plate is removed 


re gas 


siderations as the 


handles 
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for closing. In 
castings,’ gas 
The valve 
fastened to 
during the 
the gas 
left-hand side of 
holes are provided 
box for venting 


ready 
trivet 


mould halves are 


rlier for 


and the 


the example cited ea 
is introduced during the squeeze cycle 
} 


bdolt 
open 


Carries 


lever is struck by the 
the squeeze plate and remains 
squeeze operation 4 manifold 
through a holes in the 
the moulding box and 
in the right-hand 
purposes 

It was reported that development work was in 
hand on coreblowers immediately 
after shooting to harden cores simultaneously with 
blowing The trials worked on the principle of 
CO, being introduced into the blowplate at a 
lower pressure than that of air in the coreblower. 
On blowing, carbon dioxide was drawn into the 
sand stream The escape of CO, into the sand 
reservoir of the coreblower unit precluded 
because of the pressure difference between gas and 
iir. In the example of contour-shell moulding,” 
in order to accommodate the gassing operation, 
the pattern stool was replaced by a gas stool. This 
is usually of a labyrinth design so that it can be 
fitted to lates. On com- 
pletion of the squeeze CO, valve is hit 
and the mould is gasse« he passage of carbon 
dioxide from the vent pattern and up 
through the sand 


Carriage 


series of 
similar 


member of the 


apply gas 


Was 


variously-shap 


plate 
piate 


Freezing of Gas Stream 

stream from the supply 

annoyance in the early 
ind this problem has 
Howeve! t did not 


The freezing of the gas 
cylinders was 
stages of CO 
received some attention 
prove an insurmountable ind has been 
overcome by gas engineers Talbot* adopted a 
principle where low-pressure gas was pumped into 
a 20-cu.-ft 30-lb. per sq. in. A 
2-in. main was this tank, which was 
circulated around the and returned to the 
tank. A series of offtakes in the form of 4-in, dia. 
pipes were incorporated at points and 
the pressure was reduced to deliver gas to 
the moulding system at 20 lb. per sq. in. maximum, 
Parramore* recommends that when the annual gas 
consumption is 


a source ol 


development 


obstacle 


capacity tank at 
taken’ off 


shop 


suitable 


nnaly 


than nine tons, the most-eco- 
nomical gas-supply system is high-pressure liquid 
CO, fitted with a reducing valve and for 10 to 30 
tons per annum a liquefier charged with solid 
CO,. Where the annual gas consumption exceeds 
10 tons, bulk stor ige 


HARDENING MECHANISM 


An assessment of data obtained from experimen- 
tation on carbon-dioxide hardening of sodium- 
silicate bonded led to the postulate that 
bond development between the sand aggregates is a 
three stage Reaction of carbonic 
acid with the silicate solution results in the forma- 
tion of “ gel”; (2) further bonding develops as the 
ratio SiO./NaO is altered to a high value with the 
consequent setting of this high-ratio silicate; (3) 
strength is further increased by the removal of 
water from the bond network 


le 
iL SS 


is desirable 


sands has 


process (1) 
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Carbon-dioxide Process 


4 general understanding is possible by refer- 
ring to the ternary SiO./NaxO/H.,O system 
Highly-viscous semi-solids, solids or glasses would 
result by alteration of SiO./NaO ratio to a high 
value and/or by the lowering of the water content. 


Formation of Silica Gel 


Hurd has used the terminology “ silicic-acid 
gel” to designate the semi-solid mass when the gel 
has set and the term “silica gel” is used for the 
harder mass formed subsequently. It is useful to 
outline the theory relating to the conversion of 
silicate solutions to silicic-acid gel as it is on the 
basis of these explanations that any future work 
to obtain a fuller understanding of the bond 
mechanism should be carried out. Whereas many 
views are at variance, Hurd gives a cogent account 
with his Condensation Mechanism theory. It is 
assumed that the action of acid on sodium silicate 
would result in the formation of silicon hydroxide, 
Si(OH),. This monosilicic hydroxide is amphoteric 
and would give a reaction of the type: 

(2) OH~ + SifOH); — Si(OH),—SiO(OH),; + H* 

The reaction to the left would be favoured in acid 
solution and that on the right in basic solution 
Condensation of water would occur when the posi- 
tive and negative ions containing silicon come into 


collision and may be represented as follows: (3) 
OH (OH 


OH 


| 
| OH 
Si < 


OH 


OH 


O 


The condensed water would remain adsorbed in 
the structure. Collisions and hence condensation 
would be assisted if external energy is available and 
formation of silicic-acid gel would be greatly 
accelerated. This is the stage prior to the forma- 
tion of harder silica gel. 


SiO, NaO Ratio 

The increased bonding resulting from highly 
viscous silica gel has been demonstrated graphi- 
cally by relating gassed compressive strengths 
to gassing time giving a_ characteristic curve 
where strength increases to a maximum with 
increasing gassing time and then falls to a low 
value. Higher strengths are obtained with in 
creased binder content, but the maximum strength 
is attained with a longer gassing time and with an 
increasing quantity of sodium silicate. In order to 
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demonstrate hardening due to CO, alone, specimens 
were gassed with wet carbon dioxide by bubbling 
it through water before introduction into the sand 
specimen” The specimens attained maximun 
strength quickly and then fell to a low constant 
value. The gas flow was maintained and 
trolied at three Ib. per sq. in. to comp.ete the 
reaction and also to safeguard against moisture 
removal by piivsical expulsion. Sodium 

with SiO,/Na.O ratio varying from 1.6 to 3.75 are 
available. The contributing effect of silicates with 
varying ratios on the behaviour concerning the 
strength properties has been studied by Taylor 

using five different silicates with a range of SiO 

NaO ratios from 2.00 to 3.35 and differing viscosi 
ties. The fall-off in strength is not so apparent 
with silicates possessing high viscosity. There is 
a definite correlation between the amount of binder 
added and the maximum strengths developed, and 
higher gassed-strengths are obtained with silicates 
of low viscosity than with high-viscosity silicates 
Considerably longer gassing time is necessary to 
develop a particular strength with a _ low-ratio 
silicate than that required for a high-ratio silicate 
Response to gassing reaction is rapid with less 
viscous silicates irrespective of the SiO,/Na.O 
ratio. This interdependence between the strength, 
gassing time, silica to sodium oxide ratio and 
viscosity is clear, since with low-ratio silicates a 
greater amount of sodium oxide must be removed 
before the second stage hardening is possible, and 
high viscosity would decrease the rate of diffusion 
in the ionic reaction between carbonic acid and 
sodium silicate. Calculated values indicate that to 
attain 200-lb. per sq. in. compressive strengths with 
silicates having ratios from 2.00 to 3.20, the SiO 

Na.O ratio changes to four and the viscosity 
approaches a very-high value of 10,000 poises 

Lange et al.’ conclude that the actual amount o 
CO, absorbed by a specimen is much more than is 
necessary for gelation when gas is introduced at 
low flow rates and they suggest that this excess CO 
is held in solution 


con 


silicates 


Evaporation Hardening 


It is a direct practical observation that sodium 
silicate bonded sands gain strength when left in the 
foundry atmosphere. Whether the advantage of 
this phenomenon would be realized to the fullest 
extent in foundries is a matter of production con 
ditions relative to whether the prepared moulds or 
cores are allowed to stand for a period of time 
before casting. The reaction in equation (3) does 
not cease with the formation of silicic-acid ge! 
the semi-solid mass with adsorbed water—but 
further molecules are removed by the process 
known as syneresis™, loss of liquid being encoun 
tered even in a humid atmosphere. The modulus 
of rigidity increases with increased syneresis on 
long standing, but the dehydrated gel shrinks and 
develops cracks after approximately 133 hours 
standing. Hurd™ considers that the precipitated 
silicic-acid gel is fibrillar in structure. The 
water in the capillaries would first evaporate on 
subjecting the gel to a drying action causing it to 


Iree 
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[he capillaries are believed to cease con- 
when there are about 3 moles of water 

but evaporation continues 
and one mole of water per mole of 
Silica in structure. Since the amount of 
water present initially in the sand would also par- 
ticipate in the evaporation-hardening 
effect on the strength properties 
studied. There is a definite 
between the as-gassed compressive strength and the 
SiO,/H.O ratio On allowing ungassed specimens 
to stand at room temperature, the strength/stand- 
ing time curve maximum in 14 hours 
ind then fell and levelled off to a strength half the 
maximum”. The strength attained by evaporation- 
hardening only was twice that reached by gassing 
with carbon dioxide 


shrink 
tracting 
left per 
leaving all 
the gel 


mole of ica, 


process, its 
has been 
correlation 


reached a 


high-viscosity silicate 
when 


is attained 


Addition of water to a 
causes the strength to increase 
Strength as high as 1,000-lb. per sq. in. 
when high-ratio silicates are allowed to dry in ai 
without previous gassing with CO,. Gassed samples 
however, do not exhibit any air-drying to an 
appreciable extent. With low-ratio silicates, gassed 
specimens increase in strength on standing within 
i few days. This increase in strength is greater 
with decreased initial gassing. The strength falls 
to a steady level although higher than that obtained 
initial gassing when allowed to stand for 


170 days 


gassed 


from 
about 


Other Techniques 


Evaporation hardening has also been demon- 
strated by gassing with nitrogen and testing imme- 
diately, giving the characteristic rise in strength 
with gassing time and then levelling off’. In order 
to economise on the amount of gas used, carbon 
dioxide has diluted with air. Hardening is 
done partially by CO, from the air/CO, mixture 
and completed by expulsion of moisture by the air 
At room temperature, the relative-moisture content 
in the exit-gas stream from silicate-bonded sand 
specimen, when gassing with CO., can be as high 
is 85 per cent. in two minutes and then fall to the 
original relative moisture content in 23 minutes” 
[o preserve maximum efficiency with high- and 
low-ratio silicates, a CO, dilution of 10 and 50 per 
permissible Compressive 
strengths were measured with a 2.38-ratio silicate 
by varying the gas flow rate at 0.3, 0.1 and 0.05 
cu. ft. per min. using 100, 50 and 20 per cent. CO 
in air To reach a strength of 200 Ib. per sq. in., 
gassing was necessary as the carbon 
was diluted progressively 


been 


cent respectively iS 


| 
1ongerl time 


dioxide 

Dilution of CO. by air wouid assist the distribu- 
tion of the gas throughout the solvent and water 
removal is accomplished by the less-costly air 
This evaporation can easily be accelerated if CO 
could be heated before introduction into the sand 
mass.* On gassing for seven seconds, shear 
strengths at 17 deg. C. were 2,000 gms. per sq. cm. 
ind 2,800 gms. per sq. cm. at 35 deg. C. The 
latter value did not increase any further on intro- 
ducing gas at 50 and 80 deg. C. respectively, so 
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that preheating over warranted. 


Application of Heat 
The principle of evapora ng can be 
further extended by heating cores in 
the conventional manne! 
can be obtained than is gassing with 
carbon dioxide alone. However, thermal harden- 
ing should be regarded as of academic interest only, 
because the high thus developed are 
unnecessary and, ily, the many advantages 
of the CO, Process are completely if drying 
stoves have to be employed. The rate of thermally- 
achieved strength increases rapidly and then tends 
to be asymptotic at a constant value As for 
example,” samples tested immediately after drying 
showed a tensile strength of 185-lb per sq. in. 
after 125 minutes’ drying, and 187-lb. per sq. in 
after heating for four days, so that prolonged 
drying is unnecessary Maximum strength is 
obtained on heating at 150 deg. C., beyond which, 
strength deterioration is observed. The strength 
developed is maximum when specimens are therm- 
ally treated without gassing, strength falling pro- 
gressively with increasing amount of initial carbon 
dioxide treatment. There is little loss of strength 
of specimens on standing once they are thermally 
hardened. If present initially in 
the sand extra drying time is In one 
instance,” drying time was increased by one-half 
hour when the initial water content was changed 
from 0.5 to 1 per However, the normal 
dry strength of 2,000 to 2,800 lb. per sq. in. could 
not be achieved when the specimens containing 
one per cent. wate! gassed with COs» for one 
minute. A practical point to bear in mind while 
drying, is the humidity of the atmosphere. Similarly, 
air circulation is important 
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Institute of Vitreous Enamellers 
Twentv-seventh 


The 27th 
of Vitreous 
1961, at 21. 


{nnual General Meeting 


annual general meeting of the Institute 
Enamellers was held on September 29, 
Tothill Street, London, S.W.1, with Mr 
J. Nicholls, chairman of Council, presiding 

The proceedings opened with the reading and 
ipproval of the minutes of the previous annual general 
meeting, following which Mr. Nicholls presented the 
report of Council on the activities of the Institute 
ind its committees during the preceding year. The 
work of the main committees under their respective 
chairmen, had continued unabated throughout the 
year, and some of this work had come successfully 
to fruition. In particular the annual school, organized 
by the education committee under the chairmanship 
of Mr. J. H. Gray, had been staged in London during 
March, and had attracted the largest attendance yet 
recorded 

In closing his report, Mr. Nicholls referred to the 
fact that this was the last general meeting at which 
he would address as the chairman of Council, and 
he wished to put on record a very sincere expression 
of gratitude to all those who had assisted him during 
his term of office and to the many officers and members 
of Council and its committees and of the local sections 
whose instinted gift of their time and endeavours had 
made possible the continued progress and activity of 
the Institute. The chairman then called on the honorary 
treasurer, Mr. J. W. Pedder, to present the accounts 
for the year. These indicated that the year’s income 
had exceeded expenditure by a  not-unsatisfactory 
margin, which would enable some repayment to be 
made to the development and conference funds of 
part of the amounts by which they had been reduced 
to meet the deficit on the previous year The hon 
treasurer also drew the attention of members to the 
fact that the accounts had been set out in a slightly 
different style from that used previously in orde! 
to give members a clearer indication of how the 
subscription income of the Institute was 
under the various heads of expenditure. The 
was adopted 


illocated 
report 


The chairman then called on Mr. J. W. Gardom 
as the senior past-president present. to move the next 
business, which was the election of a president-elect 
Mr. Gardom said that Council was unanimous in 
proposing to members that the president-elect who 
would succeed to the office of president in 1962 should 
be Sir Frederick Scopes. The election of Sir Frederick 
Scopes was approved unanimously by the meeting 
Mr. Gardom then reported that Council had de 
cided to create a number of vice-presidents and to 
elect to this office persons of eminence in the vitreous 
enamelling or kindred industries in order to have 
the benefit of their support and guidance in the con 
duct of the Institute’s affairs He took pleasure in 
putting forward the names of six gentlemen who were 
the Council’s nominees for election as vice-presidents 
The motion was unanimously carried and the follow 
ing were therefore elected: Mr. P. Aird (Glover & 
Main. Limited), Mr. H. G. Campbell (Benjamin Elec 
tric. Limited). Mr. A. Reith Gray (John Summers & 
Sons. Limited), Mr. R. F. Maxwell (Smith & Well 
stood, Limited) Mr. F. M. Rogers (Sidney Flavell & 
Company, Limited), Mr. H. V. Shelton (British Bath 
Manufacturers’ Association) 

The chairman then drew attention to the 
on the platform of Mr. W. S. Grainger, 
of the Institute. and said that members 
pleased and honoured by Mr. Grainger’s 


presence 
president 
would be 
presence 
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as he had made a very special effort to atte 
meeting in spite of a considerable deterioration in 
health.* He then asked Mr. Grainger, who 
many years prior to his election as president 
the Institute as honorary treasurer, to move 
business which was the election of honorary 
Mr. Grainger. after complimenting Mr. Pedde 
satisfactory position revealed by the 
proposed his election as honorary treasure 
further term The motion was carried unan 

The results were then announced of the bal 
the election of three members to Council as 
of which the following were declared 
B. K. Niklewski, Mr. N. F. Parker and M m3 
Rvder 

This concluded the formal business of the mee 
ind the chairman then proceeded to make the pre 
tation of two of the three awards offered annua 
by the Institute The W. S. Grainger medal aw 
for technical contributions to the Institute’s p1 
ngs of particular merit had awarded 
G. E. Charlish for his paper to the 1960 
ference on Acid Resistance Tests for 
Enamels Used in the Chemical Industry 
Whittle prize for 1961 had been won by Mr. G 
and in handing the prize medal to the win 
Nicholls said that in place of the customa 
which accompanied the medal it had been 
this year the winner would be 
ling scholarship at a Continenta 
a short recess the meeting 
second Foundation Memorial Lect 
4. T. Green on the theme “The Life and W 
J. W. Mellor.” Dr. Green delivered a fascinat 
course, which was enthusiastically received 
iudience and at the conclusion he was presented 
a silver cigarette box suitably engraved in hon 
the occasion 

The proceedings concluded with a 
innual dinner at the City Livery Club at 
principal guest was Professor H. O'Neill, 
f the Institute of Metals 
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GEC Blending Machines for Belgian 
Steelworks 


The General Electric Company, d. of Englan 
has recently received an order, w irly £70,006 
for blending machines to be installed in the A 
steelworks, Belgium, of S.A. Cockerill-Ougrée 
equipment is to be incorporated in 
plant and comprises a reclaiming machi 
ind a double hinged boom stacke The 
machine will have a capacity of 380 to 500 
hr. depending on the density of the ores conce 
stacker will be fitted with belt conveyors 43 
capable of stocking out at a rate of 500 tons pe 
All the structural steelwork is to be fabricated 
Holland but all other parts will be manufactu 
in the UK and sent direct to site. Consulting engineer 
for the entire project are John Miles & Pa 
(London), Limited 


GRAHAM BUNN (WROXHAM), LIMITED 
builders and marine engineers, have 
name to Windboats. Limited 
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Exhibition, November 7 to 10 


Sheffield Foundry 


Commencing on November 7, the 1961 Sheffield Foundry Exhibition 

will, as reported in the last issue of the JOURNAL, bring together in the 

region of 30 manufacturers of foundry equipment and supplies. Housed 

in the Somme Barracks, Glossop Road, this event is expected to attract 

a large number of users and operators of the tools and raw materials 

of the foundry industry. It offers a good opportunity of educational 

and commercial value for those interested in casting, products and 

processes to discuss with the technical representatives of the various 

firms their problems and experience. The exhibition will be open to 

the public each day from 2.0 p.m. to 9.0 p.m. until November 10, and 

admission will be free. Firms with stands and brief particulars of their 
exhibits are covered in what follows. 

Limited, stand 20, will 

their range of 

equipment 4 model c 

the Rotoclone dust-collector will be Berkbond \ 

Technical leaf and information on these Petr 

lable on the stand, and the firm’s — surface finish obtaine 

there to answer any technical prob mulated 

have of Wyoming bent 


cessed i } Petro- 
bond binder ( R } ! nd three 
lay products, Wy« ‘ ntonit conite and 
number non-! ous stings ‘n 


Air Control Installations, 
showing examples from 
' 


t-control and air-filtration 


extensive 


obond sand will w, demonstrating the 
mixed for 

samples 
grade for 
with 
ndigen illers ear cessed at 


will be a 
rs will be bonding material monstrative 
vat visitors may 

steel found uSé | view together 
Limited, stand /0, will Berkbond, an 

“ircon cream, Koolkat the firm's St. Alban e display will illu 

prepared blacking and Glasweve strate how tl group si I ) isa backed by 
the first two in use are to be given development laboratories id ¢ i ital foundry, 

! t hnical representatives, who will be on ind by an exper 
hand an queries The first is a truly stable Berk 


Wm. Aske & Company, 
feature four products airsetting 


binder, A.S. (s 


enced teal Ol I senita es 


num- 


suspension of powdered zircon flour, permitting com 
plete consistency in application, plus airsetting within 
an hour, to eliminate defects resulting from 
conventional application of heat Koolkat binder is 
1 furfurol when mixed with sand and 
catalyst. cures without stoving and is independent of 

mospheric cond The special prepared blacking 

1 spirit dressing for use in the CO 
material for straining 


surtace 
resin V I ch 
silicate process 


non 
castings Its use is 


ind Glasweve new 
metal pouring 
claimed to eliminate the scrap contamination usually 
associated with steel strainers 4 feature of the firm’s 
display will be scale model of their new factory 


premises at Holy Green Halifax 


ferrous 


1] ' 
well nea 


Baker Perkins, Limited, stand /3: This firm’s exhibits 
will include an 18 in./20 in. Coolerator This unit 
utilizes three cutter wheels and is designed to process 
up to 80 tons per hour of sand continuously on a belt 
conveyor Temperature control is achieved by vary 
ing the iter addition in proportion to the 
temperati Turbo 60. shotblast 
{ shown, is designed for the bulk 
finishing of small parts having a unit weight of 7} to 
8} Ib.; it has a batch capacity of up to 132 Ib In 
trast. the Gir 30 in. shotblast machine will shot 
parts of a unit weight up to 110 Ib. and the 

500 Ib, The 3-3 batch 
sand in batches of 
g with both naturally 
sands The 14 cwt 
shown is 


direct 
I sand \ 


macnine, als I ne 


ibuted 
and mulle vill mux foundry 
dealit 

mould 2 
mixer to be 
primarily for mixing oil and CO 
of 1 wt. Batch mixing of 


be handled on this model 


tv, evenly dist 


ft. and is capable o 
»onded and synt 
vertical designed 
coresands in batches 


moulding | 


core Sal 


sand can also 


F, W. Berk & Company, Limited, and Berk Exo- 
thermics, Limited, stand /8: The F. W. Berk 
f | concentrated on three 


Ol 1¢ . will he 
peat now being pro- 


section 
groups 
ducts Berkoal 


) pre (graded 


Exothermics, ted, will be showing a 
ind ing ul exothermic 
resulting 

| be lemonstrate¢ Samples 
f | ind tiles 


ber of castings 
materials and 
from their ise OW 
of sleeves oO i Val 


will also | on 


reduction 
| 


view 


This 
colour 


lirect-arc, 


Limited, 


Birlec-Efco (Melting). 

firm’s stand will be devoted 
slides of their 
indirect-arc high-frequer 
furnaces Also to be shown are 
induction-heating apparat 
a 20-ton direct-arc melting ut and 


arc furnace will also be on display 


he projection 
including 


and mal 


equency 
slides of the latest 
g models of 


k 
Detroit rocking- 


latest equipment 


Scale wor 


British Industrial Sand, Limited, stand 9, will be 
exhibiting a range of foundry sands from quarries at 
Redhill, King’s Lynn and Castleton addition to 
Feslente resin-coated sands. In connection with the 
latter. at the exhibition, the firm will announce a new 
grade of sand which has been developed as the result 
of considerable research in their Redhill Laboratories, 
working in conjunction large l tings pro- 
ducer in Yorkshire Tt 
to eliminate the occurren 
defect” in shell-moulded steel castings—particularly 
troublesome with certain shell-moulded steel castings 
The firm state that field trials have indicated that. 
in the majority of cas¢ can be completely 
eliminated by the use « w “M ”-grade resin 

ere cases the 


with a large steel ca 
w coated sand ts designed 


KNOWN as orange peel 


coated sand and even 
trouble is 
ing is usable 


educed to a 


British Moulding Machine Limited, 
stand 28*: This compa f their 
Type BQ.1 automatic yulding lachines, one of 


which is arranged oduction 


Company, 
two oO 


* Stands 
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Sheffield Foundry Exhibition 


and drags with “lifting-fingers” and the 
roll-in, roll-out operation with a somewhat 
larger moulding box. In addition, they will be 
exhibiting the latest model BI.1 turnover type 
machine with pneumatically operated swing-arm and 
various other modifications and improvements. Com 
pressed air will be supplied by a Broom & Wade 
Type N.4 compressor unit mounted on a_ chassis 
complete with air receiver, starter, unloader, etc.* 


of copes 


other for 


British Steel Castings Research Association, stand /7, 
will demonstrate ultrasonic methods for the examina- 
tion of castings with special reference to the 
measurement of section thickness. The use of radio- 
active techniques for tracing inclusions in steel cast- 
ings will also be demonstrated. Another feature on 
the stand will be the fettling bench, designed by the 
BSCRA, which incorporates an _ effective exhaust 
system for the control of dust and provides good con 
ditions for noise abatement, particularly when dress- 
ing castings with a pneumatic chisel A recording 
will enable the visitors to the stand to compare the 
noise on an orthodox type of fettling bench with 
that on the bench designed by the Association 

A brief outline of the work of the Association will 
be given on a number of wall panels. The exposure 
calculator for gamma radiography, and books pub- 
lished by BSCRA will round off the display 


steel 


Carborundum Company, Limited, and British Resis- 
tor Company, Limited, stands 2] and 26: The Car- 
borundum Company’s exhibit demonstrates applica- 
tions of Carbofrax silicon-carbide, Refrax silicon- 
nitride-bonded silicon carbide, Alfrax fused alumina 
and Mullfrax fused mullite refractories in various 
aspects of heat-treatment particularly in the foundry 
field—as denseners, launders tapholes, casting nozzles, 
injection tubes and thermocouple sheaths, etc The 
part Fiberfrax ceramic fibre plays im launder linings 
and taphole seals will also be demonstrated, as will 
crucibles of varying shapes and sizes, with particular 
reference to new grades, being designed for use in the 
non-ferrous industry. Ferrocarbo _ silicon-carbide 
briquettes and ready-to-use cements will also be 
shown, and technical staff will be im attendance to give 
advice 

British 
Globar 
Delta 


Resistor Company, Limited, will show the 
silicon-carbide heating-element and the new 
Globar elements (which offer longer element 
life), will be on view, the latter being available in 
lengths from 2 to 72 in. with diameters from 4 to 
24 in These elements will be exhibited together with 
two high-temperature laboratory furnaces operating at 
1.300 deg. ¢ 


Catalin, Limited, stand 6: This firm’s exhibit will 
emphasize recent developments in the air-setting prac- 
tice for mould- and core-making. A range of interest 
ing castings and cores, in the production of which 
Catalin resins have played a part, will be shown and 
details of the firm’s range of sprays, washes and paint 
bases will be available 

Consolidated Pneumatic Tool Company, Limited, 
stand /6: An interesting and extensive range of power 
tools, both pneumatic and electric, for foundrywork 
can be seen on this stand which is in the charge of 
the company’s Leeds office (at 67, St. Paul’s Street. 
Leeds, 1), which is arranging daily demonstrations of 


pressor unit will be sold at the end of the exhib 


* The 
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grinders for Val 
interest 1 th 


machines fitted 


high-frequency electric 
foundry applications. Of particular 
range of tools are heavy-duty angle 
with cutting-off wheels for removing heads and rise 
Many other types of straight grinders tor 
fettling work are included in the demonstrations anc 
there are representative examples of other Hicycle 
tools he display of pneumatic equipment include 
in addition to air grinders, selected models of sand 
rammers and chipping-hammers. In this sectior 
item of special note is the CBV-219 corebox vibrator 
which is of special design for rapid air clamping 
the cleats of a corebox 


Hicycle 


general 


/ 


J. & J. Dyson, Limited, stand //, announce that the 
bulk of their stand will be devoted to the products 
the parent company, J. & J. Dyson, Limited, but iten 
will also be shown from the subsidiary, Beecroft & 
Partners (Metallurgists), Limited, who are foundry sup 
pliers. J. & J. Dyson, Limited. will exhibit fired fire 
clay shapes ranging from cupola linings, tap-hole 
bricks to ladle linings, rod covers, stoppers an 
nozzles and a variety of shapes used for downgat 
runner-bars and ingates, also strainer cores and knock 
off plates. In addition, jointing material, ganister 
various cements and refractory monoliths will be i 
cated 

Beecroft & Partners will broadly contain their exh 
bits under four headings, production, inspection, contro] 
and protection; these will be illustrated by moulding 
boxes, instruments and protective clothing. respectively 


Electrofio Meters Company, Limited, stand 3: A 
selection from the firm’s wide range of measuring 
instruments and controls is to be displayed, wit! 
equipment for the measurement and control of tem 
perature fuel and air-flow, ratio, pressure, draught 
combustion, etc. The temperature measuring and con 
trol division and the metals industries division of the 
company are offering comprehensive instrumentation 
schemes covering the great variety of processes anc 
operations met in the iron and steel, foundry and allied 


industries 


English Steel Castings Corporation, Limited 
wholly-owned subsidiary of English Steel Corporatior 
Limited) stand /4, will be exhibiting a number of small 
steel castings from the lighter end of their very-wide 
production range (from a few pounds up to 185 tons 
individual weight). Enlarged photographs will illus 
trate the stringent tests applied to large castings. such 
as, Magnaflux, X-ray, and ultrasonic examination. One 
photograph will show the non-destructive examination 
of a steel casting using the Vicker’s six-million-vol 
X-radiographic unit incorporating a six “MEV” sealed 
off linear electron-accelerator. Models and patterns 
made by foundry apprentices will be displayed and th 
facilities available for foundry training will be illus 
trated by means of photographs 


F. & M. Supplies, Limited, stands 23 and 24: This 
firm’s display will be concentrated on Supinol No-bake 
corebinders and through the courtesy of a number of 
foundries using these newly developed materials 
large selection of finished cores will be on display 


Fletcher Miller, Limited, stand 30, as manufacturer 
of Almarine and Femlin core oils, will demonst 
with facts and photographs the practical alternatives 
using specially-blended products in coremaking in lieu 
of linseed oil They will display a selection of sand 
cores, varying in size and intricacy, both hand and 
machine made, to demonstrate the versatility of their 
oil-binders. 
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Foseco, Limited, 


mpound ft g 
and exothermic 


que es 


General Refractories, Limited, s 
rl ] ] 


> ‘ mpr 
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duction melting 


taff will be in 
necerning the 


Or co 


oundry requirement 


Imperial Chemical Industries, Limited (Alkali and 
Billingham Divisions), stand 3 will be featuring the 
QO, /silicate pr The principal 
* Drikold 


elect 


yf the CO 
irticularly the use cf the 
with 


silicate pro 


1 selected casting 


Limited. stands /9 and 29: This 
1 comprehensive range of pedestal 
ill of which have been 
Inspectorate as satisfactory 
machines on view at the 
DSFI16” dust-exhaust type 
high-speed swing-frame grinder, incorporating Patents 
»f the British Steel Castings Research Association rela- 
tive to built-in dust extraction features. These include 
primary and secondary suction ports under the grind 
ing head for taking away the fine dust from the breath- 
ing zone of the “ DHG24” Patent duplex 
high-speed machine, incorporating indepen 
dent spindles and three-speed change mechanism 
enabling the abrasive wheels to be speeded at pre- 
determined diameters. and wheel hoods to the recom- 
mendations of BSCRA or British Cast Iron Research 
Association UNI” 20 in./24 in. swing-frame cut-off 
machine of robust construction and powerful per- 
formance. dealing with a wide range o 
materials 


Luke & Spencer, 
firm manutactul 
ind swing-tr 
iccepted by 
for grinding metal The 
exhibition will include 


nders 


actory 


yperator: 


grinding 


capable of 


Martonair, Limited, stand /5 
matic hoist 


ire exhibiting a pneu 
available in various sizes, with 
capacities from 120 to 1.000 Ib.. and a useful feature 
of this hoist, the “balance effect.” will be demon 
strated. Other exhibits show part of the firm’s range of 
pneumatic equipment—cylinders, control valves, flow 


egulators, etc 
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Pantatron, Limited, liography 
for the 1 lestruct now 
common practi I dry ‘ ’ ind the 
higher ictivitie i i cently an 
ysunced by the Rad e f long way to 
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long 
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They 

surce 

a sale 

4 number 
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mitting 
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respect i id p pe 
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Cobalt 


Casting 22 


the ors 


Polygram Limited, tand 
state that it pe t the installa 
tion of ope ing equip heir sta \ be con 
fined 
by the 
ind also 
Technical 
will be m 
illy to di 


making p 


Company, 


sroduced 
metals 
cores 
stand 
pecific- 
ind core 


Renishaw Iron Company, Limited, in 8. will 
show stages in the ma ture of R pig-iron 
with the i sncies of 
the plant and equipm«s e projected during the 
exhibition. including e, raw 
materials handling manufacture 
Samples of raw ma lachine-cast pig-iron 
will be on gs made 
from Renishaw ron 


Ridsdale & Company, 


prehensive range ) 


ud of photograpt 


display i ne \A ty ( i c tun 


Limited, stand 2 4 com 
sand- 
iddition 


moisture, 


testing equipment w 
to l lard equipn 


green 


ind \ pressior trengt ) strength, 


shatter-inde inds and 
tensile. transverse baked core 
sands, the exhib clude ; sssories for pre 
paring specimens of shell 1 and CO,-Pré 
mixtures 
mining the rate of oOlut 


from a heated 


cess sand 
An improved de f apparatus for deter 
{ evolved 


bited. 


Stone-Wallwork, Limited, s 
described its exhibits as follows 
shell coreblowing machine with heater plate, size 
15 by 9 in. (All operations on this machine are manu- 
ally controlled and the machine will be producing 
cores on the stand.) Also being exhibited and form- 
ing a complete background to the stand will be numer 
ous cores produced on the firm’s machines The NF 
shakeout to be on view incorporates the 
principles as the Hewitt-Robins “ Floatex 
shakeout The size of this series of shakeouts 
goes up to 3-ft. square and they only require a motor 
and simple flexible coupling Also available on the 
stand will be one-pint cans of Wonsover ” 
parting fluid and invited to try the 


visitors will be 
material in their own 


firm has 
3 Shalco 


fitted 


same design 
heavy-duty 


S ample 


foundries 


Tilghman’s, Limited, stand 4, will 
working models of Wheelabrator airless 


have on view 
abrasive clean- 


Cont ied overt if ot of 0o ” one 
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International Engineering 
Exhibition, 1963 


The largest international exhibition ever to be held 
in Britain will occupy both Olympia and Earls Court 
from April 23 to May 2, 1963. To meet changing 
trading conditions the long-established Engineering 
and Marine Exhibition is to be transformed into a 
huge international exhibition using the 1,000,000 square 
feet of the two exhibition buildings combined. It will 
be called the London International Engineering Exhi- 
bition and has been timed partly to overlap the 
Hanover Fair in West Germany. Buyers from all over 
the world will be able to see both these great events 
in one short visit to Europe and will therefore be 
attracted to come to both exhibitions in larger numbers 
before 
organizers are F. W. Bridges & Sons, 
Limited (who have run the Engineering and Marine 
exhibition since its inception in 1906), and Industrial 
& Trade Fairs, Limited (who organized the British Trade 
Fair in Moscow earlier this year). It will be the first 
occasion on which both Olympia and Earls Court have 
been used together for an international exhibition; a 
total of some 1,200 exhibitors are expected to partic 
pate. The Exhibition will be backed by extensive pub- 
licity campaigns in order to attract a record number of 
overseas buyers. 

Mr. V. G. Sherren, managing director of Industrial 
& Trade Fairs. Limited, said recently: “ Britain has 
never before had an international engineering exhibi- 
tion drawing foreign buyers on a scale comparable 
to that of the biggest fairs on the Continent. Now that 
we are negotiating to enter the Common Market it is 
vital that we should have in this country an inter- 
national marketplace for the products of our engineer- 
ing industry, big enough both in its industrial scope and 
in the scale of overseas participation to attract over 
seas buyers in great numbers. Here we shall be host 
country to the world’s buyers and can compete for 
their business on our home ground.” The Exhibition 
will cater for all types of engineering product from 
the largest items of capital equipment to the smallest 
power-tools and components. Olympia will, in general, 
take the heavier exhibits while at Earls Court electrical 
engineering and a range of lighter products will be 
on display Government information stands will 
be limited to 1,000 sq. ft. each and are expected to 
be set up by a number of European and othe 


countries 


than ever 
The joint 


Sheffield Foundry Exhibition 


from page 545 


Continued 
ing plant, air-compressors and dust and fume extrac 
tion equipment. “ Blast-Seel” protective coatings for 
castings and steel sections, etc., and protective equip- 
ment for shotblast operators will also be displayed, 
together with photographs of varied installations in 
many fields and abrasive finishes obtained with com- 
parable abrasives 


Union Carbide, Limited (Alloys Division), stand 5 
On this stand will be displayed many of the products 
the firm supplies to the foundry industry, backed by 
exhibits from companies using their ferro-alloys and 
metals. Included in the display will be a cylinder 
block as used in the famous “E”™ type and the new 
Mark-X Jaguar cars, and a Centurion tank brake 
drum The new “one-ton pack” for ferro-alloy 
briquettes will, with the other briquette packs, illu 
strate the ease of stock control and handling with 
this form of packaging 
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Psychology for Engineers .... 


... by Sir Henry Spurrier 


Psychological studies were recommended for 
engineers of the future, when Sir Henry Spurrier, chair 
man and managing director of Levland Motors 
Limited, addressed the 18th annual general meeting ot 
Leyland Motors Engineering Society—a 200-strong 
society formed to cater for members of the company 
under the age of 25. He told the young engineers that 
they were on the threshold of their careers, and that 
the best advice he could give them in considering their 
future was that they should make the human aspect the 
most important part of their job. “ You must remem 
ber,” said Sir Henry, “ that you will sell nothing unless 
the customer wants to buy it. British engineering ts 
good and solid, but unfortunately British engineers are 
poor psychologists. They do not study the customer 
enough. You have only just started when you have 
sold a vehicle to an operator. You have also got to 
‘sell’ it to the driver. 

“A lot more can be done to improve vehicles for 
both operator and driver, whether it be a car or a 
commercial vehicle. Basically, it is a problem of the 
engineer who conceives the vehicle from the beginning 
You should direct your thoughts so that the product 
is so good that it meets the needs of customers both 
t home and overseas. 

Sir Henry Spurrier’s personal prize of £25 for the 
best member of the Society during the year was pre 
sented to Mr. A. R. G. Hirst, a 22-year-old student 
apprentice. This prize is given each year to the mem 
ber with the highest total of marks, awarded for 
attendance at meetings of the Society, the presentation 
of papers and submission of questions at meetings, and 
ther evidence of keen support during the year. 





Revised BS for Grey-iron Castings 


The revised edition of the British Standard Specifi 
cation for Iron Castings (BS 1452:1961) still 
provides for a transverse test as a control test on gre\ 
iron castings, but no longer allows it to be used as a 
substitute for the tensile test. In the previous stan 
dard, published in 1956, the tensile test was made the 
basis of the specification, but for control of regular 
f product the transverse test could be substituted for 
the tensile test four times out of five 

The basis of determining the number of tensil 
tests to be carried out has been amended in line wit! 
modern foundry practice, and is now based not 
the weight of individual castings but on the basis o 
one tensile test for a specified weight of castings 
the weight depending on the grade of material used 
However, mechanical tests will not now be carried out 
on grade 10 unless specifically required by the pu 
chaser. 

The revision specifies the requirements for 
grades of grey-iron castings varying in 
measured on a 1.2-in. dia. test-bar 
per sq. in. The methods of test, dimensions of test 
bars and test requirements are specified, and 
ire provided about the process of manufacture. mould 
ng, freedom from defects, the provision of test-bars 
inspection and testing facilities 

hree appendices are included giving the require 
ments of the transverse test, the approximate var 
tions in strength of the material according to sectior 
thickness and typical properies of grey cast iron Copies 
of the standard may be obtained from the British 
Standards Institution, Sales Branch, 2, Park Street 
London, W.1; 5 post free. 
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Equipment and Supplies 
Safety Helmet 


Safety Products, Limited, Holmethorpe Avenue, Red- 
hill, Surrey, introduced a new idea in head 
designed for more comfort when wearing 
their safety This consists of a moulded 
polythene spider cradle which fits over the head, the 
end of idjustable device consisting 
of a nylon stud which can be moved up and down in 
final part of the “leg” which 

Other features of the head 

plastic plate is incorporated 
idle eliminating the discomfort 
wearing safety there is 
head clearance in excess of 
buffer band, quite separate 
protection at the back of 
headsling style The renewable 
tbhand consists of a self-adhesive soft plastic-foam 
ind it | med that the head harness itself can 

idily clea ind sterilized for re-issue The 
ind rne ulfil BS requirements and as 

metal it is said to be particularly 
field 


nave 
harness 


headgea! 


each leg having an 


i holed ” slot in the 

iched to the hat 
sott 

inside the top of the cr 

many when 
in unalterable safety 

1 in ind a eT 


harnes 


isa 
harness are that i 
users have hats, 

] 
laceabdle 
f 


ym the provides 


it when worn 


there 
sult- 


electr al 
Nameplates and Labels 


Millett Levens, Limited, Stirling Corner, 
wood, Herts., have recently introduced a new type 
of stick-on labe Using a magnetized powder in a 
plastic base, the plates, it is said, can be attached 
to any ferrous surface and can be produced rigid or 
flexible, flat or curved, and in any size, colour or 
design. Known as “ Magnoplate,” the nameplates and 
labels can where conditions require the use 
temporary can be attached to a machine 
or to a product during manufacture, as well as finding 


use as “dang ind warning notices 


Boreham 


be used 


ofa sign or 


new industrial level controller 
Thomas Industrial Automation, 
[his equipment is for 


Level Controller: A 
has been produced Dy 


Limited, Altrincham, Cheshire 


Stores Palletization: “ Before ~ and 
of the main Effrwdwyllt 
of the Steel Company of Wales, Limited, showing 
changes consequent upon rebuilding and re-equipping 
with standard post-type steel pallets (6 by 4-ft. frames 
extendable to 6 ft. 2 in.) made by Fisher 


“after” pictures 
at the Margam works 


stores 


ind posts 
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use with two-elect 
level and one 
vessel, hopper, or 
unit 
so that, in effect, only one control unit 
for both high and low vtrol is arranged 
by having one relay o which w become de- 
energized when the h position is reached by 
the material, and will material 
has fallen below the low-l i trode [he distance 
between controller much as 
50 ft. 

Electrodes: Invicta Electrodes 
Lane, Willenhall, Staffs ange of 
stainless-steel electrodes unde the name of Supa- 
Stainway. the first of whic ype — M ° deposits a weld 
metal having 18 per cent. chrome, 8 per cent, nickel, 
24 per cent. molybdenum. Others shortly to be avail- 
ible include the “S” type (18 pe chrome, 
8 per cent. nickel, and | per cent. niobium deposit) and 
25/20 type (25 per cent ome, 20 per cent. nickel 
deposits) 

Floor Tile: Jaconello, Limited, Trading Estate, West 
Molesey, Surrey, are now marketing a new hydraulic- 
ally pressed, non-slip floor tile, under the name of 
Griptite. The tile, 12 by 12 by 1 in. thick, can be 
obtained in colours, with cove skirt- 
ings, round top and square top, to match. Produced 
mainly for use in industry and hospitals, the 
company produces the tile with fat-resisting 
cements for use in canteens and kitchens 

Shelving Accessories: Dexion, Limited, Maygrove 
Road, London, N.W.6, have recently introduced 
shelving accessories as follow (A) Steel-cladding 
sheets backs and sides for racks; (B) divider 
clips—to clip on to the front and back edges of the 
shelves to support (C) steel dividers—sub-dividing 
shelves for storing small components, and (D) card 
holders—to hold cards for identification or pricing. 

Data Sheets: The Coke Department of the Gas 
Council, 1, Grosveno Place. London, S.W.1, has 
issued a supplementary issue of data sheets for the 
sixth edition of the Coke Burning Appliances Hand- 
October, 1961 


one mounted al high 
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book, 


& Ludlow, Limited, Materials Handling Division. It 
is claimed that by palletization and making use of 
vertical space, an about 80 per cent. has 
been achieved in the capacity of existing stores build- 
ings, which are now able to hold materials valued 
it more than £4,500,000 


increase ol 


_ 
, 


>> ~~ eye email 
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GIFS Annual Meeting 

The 33rd annual meeting of the Gray Iron Founders 
Society was held at the Royal York Hotel, Toronto, 
Ontario. Canada, from October 18 to 20. During the 
meeting. it was stated that the Society were to conduct 
a technical and economic survey of current and future 
uses for grey and s.-g iron castings. Funds had bee 
made available by several producers of merchant pig- 
iron and the programme would be conducted under 
their auspices. It was stated that the GIFS had co 
tracted with the Battelle Memorial Institute to conduct 
the first fact-finding stage of this four-year overall 
industry-spohsored programme, to pinpoint both the 
problems and opportunities for the country’s 1,950 
foundries The Society had also introduce 
1 safety award which recognizes the efforts of firm 
in setting up an organization within the works to com 
The award will be based on 
hour exposure 


gre iron 


bat accidents 1 frequence 
or severity accident-rate where the man 


factor is important. 


Conference on Cost Control 

Cost control through modern practices was the theme 
of the AFS New England Regional Foundry Confer 
ence, held at the Massachusetts Institute of Technolog’ 
on October 13 and 14 The technical held 
were divided into three groups. general, ferrous and 
non-ferrous subjects, and papers presented included 
“ How to attract People into the Foundry ”; “ Labour 
Relations in the Foundry Industry”; “ Foundr 
Material-handling Costs”: “Core Cost Control” and 

Quality Control in the Foundry.” Contributions pre 
sented in the ferrous sessions included “ Ductile-iron 
Process “ Gating and Feeding Grey Iron”: “ Cupo 
las,” and “Cost Control in the Cleaning Room.” 
Papers given at the non-ferrous sessions were “ Selec 
tion of Copper-base Alloys for Pressure-tight Cast 
ings”; “ Light-section Tin-bronze Castings ”: “ Heavy 
section Tin-bronze Castings,” and “Production of 
Pressure-tight Aluminium Castings.” 


Plans for Copper Research 

The Copper and Brass Research Association has out 
lined an international programme seeking new and 
improved uses of copper. Dr. C. H. Moore. tech 
nical director of the Association, reported that the 
overall effort to find new uses for copper started about 
18 months ago. He asked for and was granted 
$750,000 in the first year and th’s year’s budget, he 
said, was $1 million Research projects under way 
included a study of the use of copper for improving 
the physical and mechanical properties of cast iron 
and low-alloy steels and seeking to develop high 
strength, thin-wall cast iron for engine cyl nder-blocks 
which would weigh 30 per cent. less than standard 
blocks.* Dr. Moore noted the decrease in the tendency 
to chill as one of the most important improvements 
in grey cast iron through the use of copper as an 
alloying agent, and stated that such alloys would have 
better machinability. which would result in longer 
tool life and. hence, lower production costs. It was 
further stated that a primary objective of the total 
research and development programme was translating 
technical data into useable products. 

*Recent headings in American newspapers, such as 
“Assault on Grey Cast Iron mapped by Copper Producers 
Copner Producers seek to Regain Pre-war Grey-iron Cast 
ings Sales” and “Copper Aims at Cast-iron Alloy Market 
50.000 tons of it” would seem to indicate that a major 
project is in being. but one of the spokesmen is reported as 
saying We are still a far cry awav from the vromotion 
stage, we can only talk from the standnoint of research, and 
it would be an exaggeration to say producers were galvanized 
into action as a result of this first-phase report.’ 


Sessions 
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IS] Autumn General Meeting 


The autumn general meeting of the Iron and Steel 
Institute and the 43rd meeting of the Iron and Ste« 
Engineers Group will be held in London on Wedne 
day, Thursday. and Friday, November 29 and 30 
December 1. Sessions will be held at the Federat 
of Bvitish Industries. Tothill Street. London, S.W 
ind at the offices of the Institute. 4, Grosvenor G 
dens, London. S.W.1 

The technical sessions will symposiul 
on “The Future of Ironmaking in the Blast-furnace 
short sessions on the thermodynamics of slags, oxid 
tion and bainite. and high-alloy 
session on the energy balance of integrated tro 
steelworks The I 


comprise a 


scale. steels ind 


symposium and the session o 
energy balance will be held at the Federation of B 
Industries and the other 
Institute 

Lectures on “The British Steel Industry 
Common Market” are being delivered by 
Wheeler. C.B.I president of the British ha 
Steel Federation. and H.E. Dr. E. N. van Klefic 
head of the delegation of the High Authority o 
European Coal and Steel Community in the [ 
Kingdom, on the evening of November 29, at 
Hoare Memorial Hall, Church House. London. S.W 
Admission will be by ticket only.) 


sessions at the offices 


Special Meeting in India, 1963 


invitation trom the 
National Me 


the Council have accepted an 
Indian Institute of Metals and the 
lurgical Laboratory, Jamshedpur. to hold a spec 
meeting in India in the early spring of 1963 Phe 
exact dates and programme have not yet been settl 


but it is probable that the meeting will start in Delh 
during the last week in January. so that member 


ladies may watch the National Day celebrations 
January 26, 1963 

The main programme will last abo 
is being planned to include a 
visiting the steelworks at Durgapu 
kela of Hindustan Steel, Limited, and the plant 
Burnpur of the Indian Iron and Steel Company 
Limited. Members have been invited to take part 
i joint symposium on “ Recent Developments in Iro: 
and Steelmaking with special reference to Indian Con 
ditions” organized by the National Metallurgical 
Laboratory, Jamshedpur. Visits will be arranged to 
this laboratory and to the Tata Iron and Steel Com 
pany. Limited. and other works The meeting will 
conclude with a visit to Calcutta. Short sightseeing 
visits to other parts of India will be arranged to follow 
the main meeting. : 

In order to make arrangements for accommodation 
and travel, members who expect to join the meeting 
are requested to complete a preliminary registration 
form now available and return it to the secretary not 
later than December 31, 1961 Firms considering 
sending members of their staff are invited to register 
now, and to supply the names later. A final registra 
tion form and detailed programme will be sent out 
in the summer of 1962 


it a fortnight 
tour by special tra 


Bhilai. and Rou 


ALFRED MORRIS FURNISHINGS, LIMITED. were 
awarded first prize in the 1961 POA Minibition for the 
best stand from the display angle; the second award 
was made jointly to Parker Knoll, Limited. and 
Formica, Limited. For the stand of the most practical 
value to buyers, the first prize was awarded to 
C. Lindley & Company, Limited: runners-up were 
Robertson Thain, Limited, and Airguard, Limited. 
received special mention. 
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SECTION DEVOTED TO THE TECHNOLOGY OF PRODUCING DIMENSIONALLY-ACCURATE CASTINGS 


Ethyl Silicate and Colloidal Silica as 
Bonding Agents for Ceramic Shell Moulds’ 


By E. J. Shepherd, Ph.D., A.RI.C. and V. S. Lewis, B.Sc. 


Interest was renewed in the lost-wax method of casting during the 
Second World War, and since that time the use of expendable patterns 
invested in a block mould has become firmly-established foundry 


practice. 


Progress in investment casting has continued and advances 


made in many of the operations which form part of the process. In 
making the mould, interest has developed in reducing the amount of 
investment required by using a thin-walled shell in place of the solid 


block. 


The following paper describes experimental work related to 


various aspects of the production of thin-walled shells and suggestions 
are made to improve existing techniques. 


Initially, suggestions were made in the industry 
for making shells which were backed up by lightly 
bound or unbound sand, when cast This cannot 
utilize to the full the advantages which may be 
gained by using a thin-walled mould. Ceramic 
shells of sufficient strength not to need backing 
up were developed The main obstacle to the 
successful development of such techniques was 
the failure of the shells to withstand the stress 
irising from the expansion of the wax pattern, 
when this was removed by the normal method 
employed for block moulds, namely, melting out 
it a relatively low temperature. Two approaches 
to this problem have been made. One was to 
employ a pattern material having a negligible ex- 
pansion on removal, and the other was to remove 
the wax in a manner which would overcome the 
expansion difficulties. The former method is typi- 
fied by the use of frozen mercury patterns’ in 
place of the wax normally used. Two solutions 
to the wax-removal problem have been put for- 
ward. Turnbull’ suggested removing the wax by 
means of a solvent vapour such as trichloroethy- 
lene, which dissolves the wax in contact with the 
ceramic shell before the bulk of the wax expands. 
[he method does not appear to have been widely 
adopted and many investment casters using a shell 
process remove the pattern by shock melting.’ The 
shell mould containing the wax pattern is submitted 
temperature well in excess of the melting 
point of the wax. In this way the wax in contact 
with the shell is melted first and forms a cavity 
into which the main bulk of the wax may expand. 
[his method requires the shell to be able to with- 
stand thermal shock By these 
methods shells were produced, castings made, and 
the whole technique thoroughly explored. Many 
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general articles on the use of this type of mould 
have appeared‘ and amongst the advantages 
claimed are the following: (1) Economy in 

materials; (2) economy in labour; (3) shorter de- 
waxing, curing, firing and cooling times; (4) ease of 
cleaning off the refractory; (5) improved perme- 
ability an advantage for certain intricate shapes; (6) 
reduction in pattern breakages since vibrating tables 
are eliminated; (7) ease of handling since lighter 
moulds are used; (8) application to automation; 
(9) improved metal grain-structure. It is not sug- 
gested that the shell technique will completely 
replace the block mould for every casting, but it can 
offer economical savings and also enlarge the scope 
of the investment casting process. It is hardly sur- 
prising, therefore, to find the ceramic-shell tech- 
nique becoming established in this country, as it has 
done in the US. It is proposed here firstly to review 
and examine the shell process with particular refer- 
ence to methods of setting the coating, and 
secondly to describe work carried out to investigate 
the strength and permeability of the ceramic shell. 


SHELL PROCESS 


The shell process consists of applying investment 
in layers by alternatively dipping the pattern into a 
slurry containing the bonding agent and then sprink- 
ling with a dry, powdered refractory material 
These operations are repeated until a shell of the 
required thickness is built up. The process may be 
considered in the following stages: (1) Application 
of the dip-coat; (2) application of the stucco: (3) 
drying or hardening of the coating; (4) removal of 
wax from the shell; (5) firing; (6) casting. The suc- 
cessful operation of a shell process must entail a 
careful study of all the steps involved, including the 
correct mounting and gating of the wax patterns, 
and control of mould and metal temperature in cast- 
ing. It is intended in this paper, however, to discuss 


D 





550 


Silica Bonding Agents for Ceramic Shell Moulds 


only the operations involved in producing the 


ceramic shell 


Dip-coat 


The bonding agent is normally applied as a slurry 
containing a refractory filler, although some tech- 
niques dispense with the filler in certain coats.° Ethyl] 
silicate and colloidal silica are both used for bond- 
ing the ceramic shell. Although the chemical 
reactions utilized are similar for both materials, 
slight differences in the formulation of the dip-coat 
must be considered and this will therefore be con- 
sidered separately. The filler used in both types 
of dip-coat is the same and should be a refractory 
powder of 200 mesh particle size. Various 
materials are available including aluminium sili- 
cate, zircon, fused silica and fused alumina. Silica 
flour has a relatively-high thermal expansion and 
is not recommended for use throughout the shell 
with a refractory other than silica sand. Use of 
silica flour with, say, sillimanite stucco, gives a 
weak shell prone to de-lamination. In building a 
shell, the ratio of binder to refractory is of prime 
importance. This may be controlled by the con- 
centration of silica in the binder solution and by 
the amount of dip-coat applied. The latter will be 
governed primarily by the viscosity of the dip-coat 
and to a lesser extent by the time allowed for 
draining the surplus dip-coat from the pattern. It 
it impractical to drain for too long since the dip- 
coat will dry out and not bind the succo grains 
when applied. Highly-viscous dip-coats are un- 
satisfactory because they will not penetrate into 
the intricacies of the pattern and tend to produce 
an uneven shell. Dip-coat slurries of low viscosity 
will tend to give inadequate coverage of the pattern 


Ethyl-silicate Dip-coats 

Ethyl silicate is hydrolysed with water and a 
small amount of strong acid such as hydrochloric 
acid to form a mixture of polysilicic acids; this 
forms the bonding medium. Best results have been 
obtained when 5 to 15 per cent. of water on the 
weight of ethyl silicate is used for the hydrolysis. 
In this range coatings are obtained which do not 
crack on drying. The solution of the hydrolysed 
ester is prepared in isopropyl alcohol or industrial 
methylated spirit in the normal way and the dip- 
coat is prepared by adding the appropriate quantity 
of filler. The viscosity of the dip-coat bath is to 
some extent a matter of personal preference 
governed by the shape of the items being coated 
Waxes having large, flat surfaces, for example, 
would usually need a more viscous slurry than 
an intricate wax containing holes and channels. 
To assist in the selection of the appropriate dip- 
coat, the variation in viscosity produced by com- 
monly used fillers is given in Fig. 1. The effects 
shown are for a hydrolysed solution in industrial 
methlyated-spirit containing 60 per cent. ethyl 
silicate; that is 25 per cent. silica binder. The vis- 
cosity most-rapidly increases with concentration of 
filler for the slurries containing the less-dense re- 
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fractories, fused silica and sillimanite. Zircon 
produces dip-coats of lower viscosity than corres 
ponding coatings based on alumina. Although all 
the fillers were nominally 200 mesh in size, it 
is possible that the alumina contained a higher 
proportion of fine material, and this may explain 
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Graph illustrating the variation of slur) 
with different fillers The binder used 
hydrolysed ethyl-silicate 
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Fic. 2.—Similar relationships as shown in Fig. | 
but with colloidal silica used as the binder 


in part the difference in behaviour. For dip-coats 
of adequate viscosity containing low amounts of 
filler, zircon is not as satisfactory as other mate- 
rials. To increase the viscosity of the slurry it is 
necessary to add a clay or a silica aerogel to 
produce a suitable dip-coat bath. The viscosity of 
the filler suspension will depend on the wetting 
of the filler particles by solvent, their shape and 
number. For particles of a given shape and size, 
but of a different density, it is more informative to 
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compare slurries containing equal volume of filler, 
then an equal number of filler particles is present. 
Even if this the differences between the 
fillers are still observed and the other factors must, 
therefore, play an important part in determining the 
viscosity of the slurry 


is done, 


Viscosity Measurement 
The results quoted are on weight basis, since it 
s normal practice to make up the dip-coat bath by 
weighing the filler. The most satisfactory range of 








expressed as a relationship 


electrolyte concen- 


FIG 3 So sfabiulry 
) 
hetween the log gel-time and the 
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Fic. 4 Variation of the stability of the sol is 
demonstrated by its relationship to the pH of the 
dispersion medium 


viscosity, to give the right coating properties for 
making up the bulk of the shell, is 150 to 200 


centipoise. A check on the viscosity of the dip- 
coat tank is essential to ensure consistent results 
and in the foundry a convenient method is to use 
some sort of flow cup. A viscosity of 155 cps. 
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seconds through a 
experienced in 
wax pattern or the stucco 
ethyl-silicate solutions. There 
is, therefore, no need to add any surface-active 
agent to the dip-coat bath Iwo types of in- 
stability affect the life of the dip-coat bath; firstly, 
the settling of filler and secondly the gelling of 
the binder solution [he rate of sedimentation 
of the filler particles will be governed by Stokes’ 
law and depends on particle size and density of 
the filler, and the ind specific gravity of 
the dispersion medium A difference in 
density between and filler means that 
separation will be rapid; zircon separates more 
rapidly than sillimanite. Since it is undesirable 
to increase the y, this separation must be 
accepted and the dip-coat slurry whilst in 
use. The storage life of a hydrolised ethyl-silicate 
solution under normal conditions is about three 
weeks; however, storage in containers at 
low temperature will prolong its life considerably 
The dip-coat slurries are less stable having a usable 
life of about 10 days and depend to some extent on 
the filler used. Attention to keeping the bath cool, 
adjusting for ind controlling the 
pH so that it reduce the 
possibility of gelation In the dip-bath 
is being constantly use, and 
is not normally long periods. 
(See Table | for bound 
dip-coats.) 
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Sillimanite FE 


Zircosil 200 


Colloidal Silica Dip-coats 

Silica-sols are normally used as supplied and 
have a silica concentration of 30 per cent. Sols 
are available in two particle sizes, examples being 
Syton 2X and Syton P*, the former having the 
smaller particle size. There is little difference in 
handling the two sols but the larger-particle size 
sol tends to produce more-viscous slurries, and for 
a given viscosity of dip-coat less filler will be 
required. The influence of refractory fillers on the 
viscosity of Syton 2X binder is shown in Fig. 2. 
Sillimanite and alumina behave very similarly in 
ethyl silicate and colloidal silica, giving almost 
identical viscosities at a given concentration of filler. 
Fused silica, and particularly zircon, differ in pro- 
ducing more-viscous slurries and it is thus possible 
to obtain a slurry of sufficient viscosity in a silica- 
sol at a lower filler concentration. Slurries based 
on silica-sol binders are slightly thixotropic and 
this enhances their coating qualities, since the 
applied coating adheres more firmly to the pattern. 


* “Syton ” is a registered trade mark 





FOUNDRY TRADE 


he i 





Fic. 5.—Depicted here from top to bottom are the 
wax pattern, the shell, and two test pieces used for 
determining the strength of refractory shells 


If the silica-sol is acidified to accelerate its setting 
(see later), thinner slurries at equivalent filler 
binder ratios are obtained. With silica-sol-based 
dip-coats it is mecessary to add a wetting agent 
Apart from assisting the wetting out of the wax 
pattern and the previously stuccoed dip-coats, it 
also assists in dispersing the filler. Most anionic 
and non-ionic wetting agents are suitable for use 
with silica sols, examples of these types being alky] 
sulphates, and esters of polyethylene glycol re- 
spectively. If dispersion of filler is difficult, a little 
clay may be mixed in by tumbling, before dispers- 
ing in the binder solution. The use of surface- 
active agents unfortunately leads to foaming. The 
extent depends on the type of material used; usually 
non-ionic materials foam less readily than anionic 
materials. To reduce foaming, materials such as 
silicone emulsions, pine oil or octanol may be 
added. Silica sols used as binders for investment 
casting are extremely stable and dip-coats based 
On tmese materials having long storage lives. As 
with ethyl-silicate based dip-coats, the filler will 
settle under gravity, although this occurs more 
slowly since the specific gravity of the sol is higher; 
nevertheless stirring whilst in use is necessary 
(See Table 2 for examples of silica-sol fused dip- 
coats.) 


TABLE f Dip-coats Based on Sili 


Parts by weight 


Svyton 2X low oo 
Svton P 

Lissa} NX 

n-Oectanol 

Sillimanit 


Zireosil 204 


Mixing of Dip-coat 
both 
The refractory 


The general procedure is the same for 


ethyl-silicate and silica-sol binders 
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filler is added slowly to the stirred binder solution 
When silica-sols are used, the dispersing agent and 
inti-foam agent should be added previously and 
thoroughly dispersed Efficient mixing of the 
dip-coat slurries is essential to avoid variation 1 
the quality of the shell produced, The most-satis- 
factory method is by ball-milling since the entrap- 
ment of air is avoided. The time necessary is 
however, longer than for propeller-type stirrers 
but if the propeller is properly sited in the con- 
tainer then aeration will be minimized. If air is 
beaten into the slurry, time must be allowed for 
its removal by gentle agitation before use. This ts 
particularly important with silica-sol dip-coats, 
which are more liable to foam, and misleading vis- 
cosity measurements will be obtained with a 
heavily-aerated dip-coat. Agitation during use Is 
necessary and this may be conveniently done by 
rotating the container around a fixed paddle; tn 
this way the risk of breaking the pattern by the 
rotating blade of the stirrer is avoided The 
elimination of entrapped air is of particular impor- 
tance for the initial dip-coat bath, otherwise the 
surface finish will be marred by small blemishes 
which will be transferred to the casting. Initial 
dip-coats normally contain a higher proportion of 
binder and are often more viscous than the sub- 
sequent dips. The type of filler employed is most 
important, since in casting interaction may occur 
with the metal. Sillimanite, whilst satisfactory for 
brass, is not suitable for steel alloys and zircon 
silica flour or alumina are preferred. The building 
up of the shell is something of an art. It is neces- 
sary for the operator to standardize on a dipping 
and draining procedure to obtain uniform results 
The action of coating the wax pattern with the 
dip-coat involves a rotating and swinging motion 
which is continued as the stucco is applied. 


Application of Stucco 


In the US a number of refractory materials have 
been studied for stuccoing and articles have 
appeared on different shell processes It is 
claimed that silica sand, calcined clay, alumina and 
fused quartz may be used, each material having 
either economic or technical limitations Silica 
sand stuccoed shells have high thermal expansion 
moderate strength and, although inexpensive 
require careful formulation to prevent cracking 
during de-waxing and firing. Calcined-clay shells 
if used with a filler other than silica sand, are 
reported to have moderate-to-good strength 
medium-to-low thermal expansion and moderate 
cost Alumina produces shells of high strength 
moderately-high thermal expansion and is fairly ex 
pensive. The density of the shell is high which 
restricts the size of the shell which could be manu 
ally handled. The strongest, lightest shells are pro 
duced from fused quartz, but this is the most expen 
sive refractory. The choice of stucco depends on 
the metals being handled, the accuracy desired in 
the finished casting, and the cost. 

Forms of alumino-silicate such as sillimanite and 
molochite are readily available in this country and 
are refractories well known to the investment-cast 
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[hese materials have low thermal! ex- 
pansion and medium density, properties which 
recommend them as refractories suitable for stuc 
coing. Shell processes have been developed in this 
country employing these materials and because of 
their obvious suitability our own investigation of the 
properties of shells commenced with them This 
work is dealt with in a later section 

Most of the literature recommends a gradation of 
particle size of the refractory stucco from the fine 
initial dip-coat. The first two dip-coats should be 
stuccoed with 60 80 mesh, whilst subsequent 
coats may be treated with coarse material even up 
to 10 mesh in grain size. The may be 
applied by sieving by hand, through a mechanically 
mounted vibrating screen or from a bed of refrac 
tory suspended by a current of air. The fluidized 
bed method is very convenient since it ensures a 
complete uniform covering of the pattern The 
process is more rapid than other methods of stuc 
coing and, for an automated-production line, is 
probably the most-suitable method. It does how- 
ever present certain problems which have to be 
studied with material it is desired to fluidize 
Factors such as shape, density and size distribution 
of the particles much be considered, for example we 
have found in the laboratory that with a given 
irrangement sillimanite sieved to —60 +80 mesh 
behaves better than 30 +60 mesh material 


ing industry 


stucco 


Hardening of the Coating 


The stuccoed coating must next be hardened or 
set sufficiently to enable further layers of the 
ceramic shell to be built up, without removing 
the earlier coat, in the act of redipping. This may 
be done merely by allowing the coating to dry out 
he application of heat to the coated wax pattern 
will cause the wax to expand and fracture the 
coating or this reason drying cannot be acceler 
ited by ie use of heat It is often desirable to 
complete the coating operation as quickly as pos- 
sible, and if the shell mould is to form part of 
in automated rapid setting is 
Attention has therefore been concentrated on 
chemical methods for rapid setting whereby the 
time interval between dips can be reduced to a few 
minutes Hydrolysed-ethyl-silicate solutions may 
be controlled by adjusting the pH of the solution 
The principles involved have been discussed else- 
where’ and will not be dealt with in this paper A 
very convenient way of utilizing this effect is to 
expose the coatin ilkaline vapour 
immonia 

Methods of setting dip-coats bound with col 
loidal have not received much publicity 
despite their widely adopted use in the US for shell 
moulding. Before suggesting possible methods for 
doing this the factors governing the stability of 
colloidal disper ind in particular 
will be 
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Silica 
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considered 
Stability of Colloidal Dispersion 
In mildly-alkaline media the particles of a silica- 


sol bear a negative charge because of an atmo- 
sphere of ions built up around the particles. This 
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is known to colloid chemists as an electrical double- 
layer and it is this layer which prevents the close 
approach of particles If collision 
occurred the particles could combine together and 
the sol would either gel, that is form some network 
Structure, Or precipitate by the gradual increase 
in the size of the particles. Most commercially- 
available manufactured in the pH 
region 8 to 10 and are extremely stable. To render 
these sols unstable to effect gelation, the charge or 
thickness of the double layer must be reduced 
Certain water miscible materials such as alcohols 

will do this, by dielectric constant 
of the system, alcohol has been 
suggested for setting a layer of refractory bound by 
a Silica sol A very-eflective method is by the 
addition of electrolyte [he ability of a salt to 
gelation depends, for a negatively-charged 
colloidal particle, on the charge of the cation; 
trivalent being more than bivalent 
ions which in turn are more effective than mono- 
valent This is well-known behaviour of the 
so-called lyophobi« and is known as the 
Schultz Hardy rule Actual measurements on a 
small-particle-size silica-sol are shown in Fig. 3 
for aluminium, barium and sodium ions; the com- 
parison is on an equivalent basis The effect of 
electrolyte is most whilst the particles are 
charged and is much less noticeable when the sol 
has negligible charge at a pH Table 3 
illustrates this point for addition of the bivalent 
barium ion. The stability of the sol varies with 
the pH of the and is at a 
minimum at pH (Fig. 4) A 30 per cent. solids 
silica-sol is, however, stable for approximately 
10 hours et room temperature in this region; this 
is too long to be adapted as a setting operation 
for a shell At still lower pHs the sol 
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Silica Bonding Agents for Ceramic Shell Moulds 


again becomes stable and electrolyte may be added 
to a level which would cause gelation at a higher 
pH. When required the acidified sol containing 
electrolyte is treated with alkali to raise the pH 
and the sol then becomes unstable and sets. It 
should be remembered that an acidified silica-sol 
of a hydrolysed-ethyl-silicate solution contains 
acid which when neutralized with alkali forms a 
salt in situ. This will exert an influence on the 
neutralized sol. Thus it is the combined effect 
of raising the pH of the system and the presence 
of the salt which brings about gelation. Above 
pH 11.5 the silica-sol is precipitated; however 
ammonia or another weak base may be added to 
the sol without causing instability. Thus a high 
concentration of ammonia may be present in the 
silica-sol and when it is desired to set this, may be 
converted to an ammonium salt by reaction with 
an acid, for example hydrochloric or carbonic acid 
A convenient way of doing this is by exposure to 
an acidic vapour. Taking these general properties 
it is possible to suggest methods for hardening or 
setting the dip-coats based on colloidal silica or 
ethyl silicate 


Addition of Electrolyte 


This is required to be added when the coating is 
to be set. The most effective material would be an 
aluminium salt because of its highly-charged ion; 
however 2* ammonium salt such as ammonium 
carbonate is rather-more attractive to use since 
this will be entirely removed on ignition. The 
salt may be ground up, mixed with the stucco and 
applied simultaneously with it, either by sieving, 
or by a fluidized bed. Separation of the salt from 
the ceramic stucco is a difficulty which has to be 
overcome in this method. 

The salt may also be incorporated in the dip- 
coat by reducing the pH of the bath to 1-2. As 
previously described the silica-sol is quite stable to 
added electrolyte in this region and may be set 
by raising the pH when required. Dip-coat baths 
are, however, considerably-less stable than the 
silica-sol itself and at low pH the filler must be 
carefully selected otherwise the bath has a very- 
short working life. Zircon and fused silica have 
been found more satisfactory in this respect than 
sillimanite. The most-convenient way of setting 
the dip-coat is, however, to form the salt from its 
base and acid when required, utilizing reactions 
such as the following: 


2NH H,O 


in dip-coat 


CO 
gas 


NH; 
gas 


(NH,):CO 


HC! 


in dip-coat 


NH,Cl 


The setting can be achieved by exposing the 
stuccoed dip-coat to an appropriate gas and is 
dealt with in detail below; the general procedure 
is covered by a patent application in the name of 


Monsanto Chemicals, Limited. 
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Gas-phase Setting 

Ammonia ethyl-silicate 

The formulation of the ethyl-silicate dip-coat 
bath has been dealt with in an earlier section. The 
stuccoed coating is exposed to ammonia vapour 
for 15 to 30 seconds in an enclosed container and 
then exposed to a current of air for a few minutes 
in another enclosed container. When using 
ammonia it is best to have the operations carried 
out under efficient extraction-hoods to keep the 
fumes in the atmosphere at a minimum. The dip- 
ping can be repeated at intervals of 1 to 3 minutes 
and a six-coat shell can be made up in about 20 
minutes. A final drying period is required to re- 
move the solvent before dewaxing and firing at 
1,000 deg. C. The drying period can again be 
accelerated by a current of air and can be reduced 
to as little as two hours. 


Ammonia|/ silica-sol 

The analogous method using colloidal silica ts 
as follow:—The dip-coat bath is formulated in the 
way previously described for use with normal aii 
drying, with the exception that hydrochloric acid 
is added to the silica-sol to reduce the pH to | to 2 
This varies with the sol used but usually | to 3 ml 
of concentrated hydrochloric acid per 100 ml of 
silica-sol is sufficient. The life of the dip-coat bath 
varies with the filler employed and is relatively 
short for sillimanite, being about one day. For 
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—iatecmpilinicintan + 
O-2 o-3 
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6 t) 10 
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Fic. 7.—In this graph correlating breakine load 
with shell thickness, the drawn line represents the 
theoretical values calculated from formula (1), and 
the plotted points actual practical results. 


acid-dip coatings based on colloidal silica, a zircon 
or fused-silica filler is suitable, giving bath lives 
of one or two weeks. The procedure then follows 
that described for ethyl-silicate dip-coats with the 
difference that slightly-longer periods of exposure 
to ammonia and air are required between dips. 
Even with this a shell of six to eight coats can be 
built to the stage of final drying in 30 to 40 minutes. 
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based as it is on 
longer period of drying before the wax can be 
removed Again this may be accelerated by a 
current of dry air but in general it is best to allow 
eight hours and preferably allow the shell to stand 
vernight 


The binder water, requires a 
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freneth witli silica-t 


Illustrated here is the variation of flexural 


inde} concentration 


iwhon-dioxide { 
\ normal colloidal-silica 
with the 
ammonia 


lines as for other 


a-Soil 
dip-coat bath is used 
addition of 6 to 8 per cent. of 0.880 
Che dipping procedure follows the same 
shell techniques and after stucco- 
ng the coat is exposed to carbon-dioxide gas for 
ibout four minutes The gassed shell is allowed to 
stand for a similar length of time and is then re- 
dipped and the whole cycle of operations repeated 
until a shell of the required thickness has been built 


{/ternate-dip Procedure 

The setting of the dip-coat need not necessarily 
be carried out by exposure of the shell to gas or 
vapour. Alternate acidic and alkaline baths may 
be used and the previous coat set in the act of 
applying the next coating. Colloidal-silica dip- 
coats can be utilized for this, the first containing 
ammonia and the second hydrochloric acid. The 
dipping procedure follows the usual pattern. 


f Strength and Po 
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An ethyl-silicate bound dip-coat can also be 
alternated with an ammoniacal colloidal-silica dip- 
coat. This procedure has the advantage that less 
water is used overall in the shell, and consequently 


requires slightly-less drying time 


Air Drying 

If the coatings are merely dried between dips 
it is essential to ensure that the primary dip-coat 
is not overdried or it may flake, and secondly 
that subsequent not pulled off in re- 
dipping, through Variation in the 
temperature of the pattern must be avoided during 
the build-up of the shell expansion of the 
wax will 


dips are 
under-drying 


since 
cracking 

In a chemically gelled process there 
for this to occur. The solvent content in the case 
of ethyl silicate and moisture content in the case 
of colloidal silica, will be higher throughout the 
process, and drying-out difficulties should not 
occur The shell must, however, be completely 
dried out when finished and taken 


to avoid large fluctuations in 


cause 
s less chance 


precautions 


temperature 


rTHE SHELL 
shell is the casling it 
produces. If a understanding is to be 
obtained of the shell-making process it is necessary 
to examine certain of the properties of the ceramic 
made by bonding in this way these 
may be varied by alteration of the composition or 
method of manufacture One most-important 
feature of an investment casting is the surface 
finish on the metal [his cannot be judged by 
examination of the finish on the ceramic surface 
alone since the refractoriness of the filler and 
stucco for the initial coating plays an important 
part. The selection of the appropriate materials 
is governed by the metal being cast and the prob- 
lems arising have been met and solved 
for the block moulds, by the investment caster. 
Experience to date has shown that these solutions 
will work equally well for a shell mould 
Dimensional accuracy of the casting will depend 
on the thermal expansion of the shell This will 
be largely governed by the expansion characteristics 
of the refractory-material employed and data on 
many common refractories is already available. 
The ceramic shell thermal shock 
especially if the wax is removed by shock melting. 


PHYSICAL PROPERTIES OF 
The 


ultimate test of any 
thorough 


and to see how 


already 


must resist 


Strength 
Perhaps the most-important property of funda- 
mental importance is the strength of the shell for 
unless this is sufficient, it will never reach the stage 
of casting. A start was therefore made to measure 
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measure the 
specime nin 


Fic. 9 Shell shown here is used to 
rate of flow of air through a ceramic 
order to determine permeability 


the strength of ceramic built up by the shell 
technique and to ensure that increased strength 
was not obtained at the expense of permeability, 
the latter property was also examined. Specimens 
for strength tests were obtained from a shell made 
up On a wax pattern 6 by I} by $ in. The pattern, 
shell and test piece is shown in Fig. 5. Through- 
out the work two initial coats were stuccoed with 

60 + 80 sillimanite refractory applied by a fluid- 
ized bed This firstly simulated the surface re- 
quired in practice from a shell mould and also gave 
a flat even surface for permeability measurement; 
subsequent coats of stucco were applied by sieving 
An alternative procedure was also used in which 
the shell was built up on brass strips 6 by 1 by 
Lin. The slabs of ceramic could be removed from 
the two faces once the edges had been cleaned of 
refractory Tests on unfired refractory could be 
made in this way and a qualitative assessment of 
“green strength ~ made from the behaviour of the 
specimen on parting. For ethyl-silicate bound mate- 
rial the stuccoed dip-coat was usually set in ammonia 
vapour by exposure for 30 seconds. A final drying 
of 16 hours was allowed for the ceramic shell. The 
wax pattern was removed from the shell by 
suspending it in a furnace at 900 deg. C. for 10 min 
The specimens were fired in each case for half an 
hour at 900 deg. C. since it was found that the 
maximum strength had developed after this length 
of time at this temperature. A careful check wa 
kept on the viscosity of the dip-coat to ensure that 
a constant amount was withdrawn on the pattern 
Draining time and general coating procedure was 
standardized as much as possible, however, a small 
variation in the thickness of the specimen was 
found between different operators and between 
shells made up from dip-coat baths made at dif- 
ferent times. This emphasized that although fairly- 
close control was applied to the shell-making 
process, the coating was still something of an art 
Within a set of experiments, however, agreement 
was satisfactory The specimen dimensions and 
weight were measured and from this the bulk 
density calculated. 
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A sel of six specimens 4 by | in. were broken fo! 
each test. A flexural test was employed, support 
ing the specimen to give a 3-in. span which was 
loaded at its mid-point. A rate of loading of } in 
per minute was employed and the breaking load 
recorded. The arrangement for testing 1s shown 
in Fig. 6. 

It is usual to insert the breaking load in_ the 
following equation to calculate’ the flexural 
strength. 


3PS 
(1) F x , where F is flexural strength in 
2wd 


per sq. in., P the breaking load in Ib., S the span 
inches (3 in.), w the width of specimen in inches 
(1 in.), d the thickness of specimen tn inches 

It is known that this relationship does not hold 
exactly for a number of homogenous materials 
and it was thought unlikely to apply to the 
laminated structure being studied A 
sillimanite stuccoed shells, using an ethyl 
dip-coat at 25 per cent. SiO,, were built up with 
from four to 14 coats and the variation in break 
ing load is shown in Fig. 7. The curve in this 
figure represents the theoretical breaking load as 
calculated from equation (1) using a mean value 
for the flexural strength of 210 Ib. per sq 
Agreement is considered fairly close over the range 
of thickness examined and corrections for sma 
variations in thickness were made by its applica 
tion. For given number of coats the variation 
in thickness of the shell was about 5 per cent 
each coating being approximately 0.032 in 
thickness. The build up of the shell is remarkab 
uniform, similar quantities of stucco and dip-coat 
being applied throughout the process 


series ol 


1 
SLLICAaLE 


Binder Concentration 

A six-coat sillimanite shell was used to invest 
gate the effect on strength of silica binder concen 
tration in the ethyl-silicate based dip-coat ! 
yrder to apply a constant amount of dip-coat 
the amount of filler was varied to give a dip-coat 
of constant viscosity The strength of the shell 
shows an increase in strength with increasing silica 
concentration (Fig. 8) and with the technique 
employed for making the specimen, whereby 
approximately equal amounts of dip-coat and 
stucco are applied, a concentration of less tha 
20 per cent. SiO, will not give a six-coat shell of 
sufficient strength to be of use in the foundry 
It is of course the amount of binder in the she 
which governs its strength and this varied fr 
approximately 3 to 7.5 per cent. SiO, for the series 
of shells examined. Stronger six-coat shells ca 
be obtained with lower concentrations of silica 
binder in the dip-coat, if the proportion of dip 
coat to stucco is increased. Alternatively 
shell may be employed 


a thicker 


Particle Size and Shape 


The strength of shells built up with sillimanite 
stucco of various gradings are recorded in Table 4 
It is interesting to note that the strength is only 


slightly affected by particle size provided the 
material is closely graded but is markedly affected 
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range of particle size 

the finer material mixed 
nterferes with satisfactory packing 
Particle shape must 

iso influence the strength produced since another 
form of alumino-silicate, Molochite, of similai 
grading to the 10 + 60 sillimanite gives a stronger 
shell. A second of Molochite having a large 
proportion of shells of almost 
results are given in 

made on a 
aluminous fire-clay 
shell is produced 


f material having a lars 
s employed. Presumably 
with the coarse 


} ; . r ] > 
of the stucco when applied 


grade 
ines also gave 
strength 

along with 


employing a 


dentical 
I ible 5 
ceramic white 
grog Here again a stronger 
with a refractory containing a large proportion of 
fine particles 

The measurements so far 


produced by 


These 
measurements 


discussed were made 


accelerating the setting of 
stuccoed dip-coat in ammonia vapour The 
ngs can also be allowed to set by evaporation 
the alcohol solvent and in fact the slow gelation 
produces bound ceramic of slightly-higher strength, 
drying ir twee ts make a 
bound sillimanite shells 
result, the air-dried method pro- 
shell The particle size of the 
silica important as evidenced by the 
fact that ethyl-silicate-bound stronger 
than mater ound with Syton 2X which in turn 
bound with Syton P, 
see Table evident in the green 
strength produced by each binder Whilst partly 
hat for a given weight of silica the 

more thoroughly 
buted throughout the shell, the actual type of gel 
produced also influences the final strength. Hydro- 
lyzed ethyl-silicate and silica sols ef about 300 deg 
rt produced firm gels whilst 
$00 to 2.000 deg. A tend 
Settle ind usually form only 
combination of the two types 
be worthy of further attention 
in accelerated process The 
stability to the dip bath 
content of the dip 


conters re 


| 
shells 


tends to denser 
shell 
show 
ducing 
shells aTe 
Ss stronger ceramic 


This is also 


smaller-sized sol can be distri 


sols of 


rather 


yntiers 
ng the silica 
naller particle-size sol 
p-coat, for setting 
Permeability 

permeability of the ceramic shells was 
examined at room temperature by measuring the 
rate of flow o through the specimen, using the 
cell shown in Fig. 9. The outer annular compart- 
ment is connected directly to a vacuum line of 
ipproximately one lb per sq. in less than atmo- 
spheric pressure and forms a guard ring ensuring 
that only the flow of air passing through the area 
of test is measured The inner compartment ts 
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connected through a Capillary tube to the same 
vacuum line, the pressure of which is measured by 
1 manometer [he drop in pressure across the 
capillary is measured by a second water manometer 
to calculate the rate of flow of air through the 
specimen. The is placed over the cell 
with its smooth face in contact with it A latex 
rubber seal ensures that no leakage occurs between 
specimen and the cel The measured permeability 
is defined as the volume air passing through 
unit 

area, in unit time, with unit pressure-difference 
across the specimen 


d 


specimé 


thickness of a specimen unit cross-sectional 


(2) k isured per- 


meability ct m fr sec, per cn ube, per cm 


head of water ~ the rate 1lOW ¢ air; A the 
irca ol 
difference across pi 16 1. of 
d thickness of spe 
The value of k its 
the specimen. In the c 
tures 
specimens 
ducibility 
the measurements fel ween 0.005 a 
per sec. per cub water. The 
increase of the manite shell 
with increasing tl ne s shown in Fig. 10 
The shell is heter< two layers 
the shell 
iverage for 
e entire specimet! layers ol 
60 +80 mesh stuc than 
the 30+ 60 mesh stuc lable It is 
likely that the fines 
it the smooth surface in ntact th the pattern 
ind that this further 1 permeability of 
The effect the initial coating on the 
iverage permeability | be less marked therefore 
for the 
The increase of silica tion in the binder 
reduced the shell perme (see Fig. 11, page 
559). Although this may be due to an overall block- 
pores in the bulk he 1, #t may 
production of a more 
There 


ty with different particle 


sample (1 ; the pressure 
water), and 


iverage permeability of 
of the laminated struc- 
le 1 between 
repro- 
20 per cent All 
id 0.015 ml. 


examined considerable variation 


were found and in some cases 


was not Detter than 


head ofl 


ire stuccoed differently rom dul ol 


ind the figure calcu 
th 


permeable 


first coat highe n 


this layer 


thicker she 


ing of the shell. 
equally well be due to the 
firmly bound, less pern 
is a fluctuation in permeabi 


i. | tin 
ible initial coating 
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size stucco materials, Table 4. The reduced per- 
meability of the shell with coarse stucco is brought 
about by a greater uptake of dip-coat on the more- 
irregular surface of the specimen. The specimens 
for the molochite shells showed considerable scatter 
and no trend in permeability could be determined 
The small differences found by the variation of 
particle size of stucco suggests again that the per- 
meability is mainly determined by the initial coat- 
ing. Shells bound with colloidal silica tended 
to be slightly-less permeable than similar one built 


with ethyl silicate. The reproducibility of the per- 


meability of these ceramic pieces was not very good 


and this was attributed to flaws in the initial coat- 


ing. The measurements did however fall within 


the general range indicated. 


Foundry Requirements 


Most attention has been paid to an ethyl-silicate- 
bound sillimanite shell. Using the technique of 
setting the coatings in ammonia vapour, a six- 
coat shell of this type built up on waxes pre-coated 
with the normal dip-coating applied for block 
moulds, has been extensively tested in the foundry 
A study of this should therefore correlate labora- 
tory tests with foundry requirements. The break- 
ing load of this shell is about 2.5 lb for an inch-wide 
strip giving a flexural strength of 300 lb. per sq 
in. The green strength after 30 minutes, the fastest 
the specimen can be removed for test, is 1.5 ib. 
giving a flexural strength of 160 lb. per sq. in 
Stronger shells may be constructed with a larger 
number of coats without reducing appreciably the 
permeability of the shell. Alternatively an in- 
crease in the silica content of the binder can be 
made with a slight loss in permeability. 


Conclusion 


The operation of making the mould is an 
important part of the shell process and a full under- 
standing of the principles of building up the 
ceramic in this way is obviously desirable. 
Suggestions for speeding up the dipping cycle and 
comments on some of the factors affecting the 
strength of the mould, have been made here 
A satisfactory shell process must be developed to 
suit the individual requirements of a foundry 
and will require the technical and economic balanc- 
ing of items such as, time of production, handling 
strength, ease of cleaning up the casting, life 
required of slurry and type of solvent to be 
handled. These considerations may largely be 


TABLE 6 Strength and P 


Phicknes 
Method in 


Air dried 
Air dried 
{ » set 

Co, set 

to et 
NH, set 
NH, set 
NH, set 


JOURNAL NOVEMBER 2, 196! 


dictated by the type of work handled. Most in 
vestment casters will have some place for the use 
of a ceramic shell to enlarge the scope of their 
work or improve their economy and the comments 
made in this paper are meant as a guide, not as a 
description of one set process. It is likely that 
as familiarity with the shell process grows 
adjustment of shell structure within a process ma) 
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NUMBER OF 


of permeability of a silliman 
thickness is 


Increase 
increasing 


Fic. 10 
shell with 


eure 


shown in 


be desirable to produce the best mould for different 
items 
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DISCUSSION 
session, under the Chair- 
manship of Mr. G. A. TOMKINSON (D. Napier & 
Son, Limited), devoted to the presentation 
and discussion of the above paper by Dr. E. J. 
SHEPHERD and Mr. N Lewis (Monsanto 
Chemicals, Limited) and the following are extracts 
from the ensuing discussion 

In opening Mr. W. N. Jones (Deritend Pre- 
cision Castings, Limited) stated that in common 
with many other foundries, they had been doing 
a certain amount of work on shells and their find- 
ngs had to a great extent confirmed what Dr. 
Shepherd had expounded He emphasized the 
made regarding handlability of the shells 
It was develop a shell which 
fairly light There question of eco- 
nomics; the materials used for stuccoing and for 
fillers had necessarily to be as cheap as possible, 
consistent with efficiency 

Mr. A. ScuortecD (de Havilland Engine Com- 
Limited) question whether there 
was any preference for either the ethyl-silicate 
binder or the colloidal binder to be used 
finer fillers for dip coat 


The first Conference 


was 


point 
essential to was 


was also the 


pany, isked the 
silica 


with the the first 


3 


NCENTRATION N BINDER PER ENT 


1] Gray 


itv of the she “i 


pressing reduction Of perni 


fh increasing concentration of} 


binder 


Dr. SHEPHERD replied that he did not consider 
that there was any preference for ethyl silicate or 
colloidal silicate as a binder in respect to the fine- 
ness of filler. The finer the filler, the more stable 
the dipcoat, i.¢., separation under gravity would 
be cut down. In the case of colloidal silica, the 
specific gravity of the solvent was higher, and such 
binders tended to be slightly more stable. The 
between Syton, colloidal silica and ethyl 
rested with the individual foundry 
decide whether it wished to work 
with a water material or an alcohol, both 
of which had their advantages and disadvantages. 

He had also one comment on the strength of 
the shells, namely that ethyl-silicate-bound ceramic 
was slightly stronger than the colloidal-silica-bound 


choice 
silicate really 
which had to 
base 
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might not in itself 
( olloidal-silica-bound 
could be 


material. Strength, however 
be a definite advantage 
shells were sufficiently strong 


made stronger 


and they 


Permeability 
(Deritend Precision Castings, 
permeability of ceramic 


MASON 
about the 
appeared to be a tendency for 
castings in shells than in 
might be due to either the 
the effect of lower thermal 


Mr. A. G 
Limited) asked 
shells for there 
more mis-running of 
solid moulds This 
effect of permeability o1 
capacity of the shells 

He added that during the 
shell there were two factors which be taken 
into account and whicl occur simul- 
taneonusly as each coat ipplied to the shell 
It was possible to gel the binder fairly 
rapidly but it was felt that the must be 
then dried out from that coat next 
coat was applied. If the and 
another coat put on fairly rapidly this, 
which again might be gelled fairly rapidly and the 
shell thickness built up in this manner as quickly 
then during the de-waxing process 


strong 


manutacture of a 
musi 
must almost 
silica 
solvent 
before the 
silica was gelled 


on top ol 


as possible, 
there was a 
occur 


tendency tor de-lamination to 


He also referred to the effect of electrolyte and 
the suggestion that ammonia vapour was an impor- 
tant agent in producing hydrolysis in individual 
coats He presumed that the ammonium ion 
was only as effective as the sodium ion and much 
less effective than the aluminium ion. That being 
most promising method of applying 
the aluminium ion solid salt. 
If this was applied with the material in 
in attempt to speed up the gelling of the 
then he gathered there was danger of gelling off 
the whole of the slurry bath when the assembly 
was next introduced into 

Dr. E. J 
tion of permeability of the 

} 


the case, the 
was obviously as a 
stucco 


silica, 


to the ques- 
versus the shell 
know which was 
ntended to make a small 
ethyl sil 


firstly 


SHEPHERD referred 
b} ck 
mould, and said that he did not 


more permeable. It was 
slab of refractory bound by an 
colloidal silica formed in the norma 
1 block, and then test for permeability 


icate or a 


way one would 


De-lamination 
With regard to the question of drying out each 
individual coat rather than g it, he had 
never found de-lamination caused by not 
drying each coat before the next was applied, and 
in some ways better results seemed to be obtained 
by allowing the solvent to permeate into the pre- 
vious coating. It appeared to result in a better 
bond and showed less de-lamination than _ if 
individual coats were dried Experiments had 
gone wrong where each coat had dried out in- 
advertently. If it was the initial coat and it dried 
out too far, then it would crack and flake off. 
The hardening operation also kept the shell damp 
and cut down drying out during the time of build- 
ing up the complete shell, which might be helpful 
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in cutting down the effect of any fluctuations in 
temperature, and expansion of wax and so on. 


On the question of the ammonium salt being 
similar to the sodium salt and being less effective 
than the aluminium salt, he was in complete agree- 
ment with the questioner. If it was intended to 
set-off the coating by a solid salt in, say, a fluidised 
bed mixed in with the refractory, then the practice 
was fraught with hazards about the setting of 
the dip-coats and separation of the filler itself 
The use of ammonia gas was a neat method of 
overcoming this, having the salt in two halves, 
acid and alkali, for when using ammonia gas, the 
hydrochloric acid was in the dip itself The 
arrangement was stable, even the dip-coats being 
stable for two or three weeks, and then when the 
reaction was required to proceed, the ammonia 
neatly solved the problem. 


Mr. A. DuNLop (Jessop-Saville, Limited) pointed 
out that with regard to permeability, he did 
not think there was any doubt that the shell mould 
was much more permeable than the solid mould, 
for various reasons. There was much less of it 
and it possessed a much more porous structure. 
Generally, solid moulds were pressure-cast, and 
shell moulds, generally speaking, were gravity- 
poured. Quite unsatisfactory castings would be 
obtained from the average solid mould using 
gravity pouring 


Dr. E. J. SHEPHERD commenting on this problem 
of permeability felt that they might be talking 
slightly at cross purposes on this. He agreed that 
probably the flow of gas through a shell was more 
rapid because there was less of it, but if one made 
the calculation, taking into account thickness and 
calculating it as quantity K, it might be more or 
less the same 


Mr. A. Deacon (D. Napier & Son, Limited) 
asked whether the problem of cracking on drying 
shell coats was due mainly to the size of the filler, 
the formulation of the dip-coat, the water content, 
or the stucco size 


Dr. E. J. SHEPHERD replied that it could be due 
to any One of these factors. If the filler was too 
fine one obtained what was called in the paint trade, 
‘mud cracking,” that is, very-fine crazing all over 
the surface. This could be overcome by increasing 
the amount of binder in the coating. Of course, 
if a coating was allowed to dry out completely, 
especially if it was the initial coat, large cracks 
would appear and the coating would simply flake 
off Therefore, if one was not only gelling, one 
could over-dry and run into trouble that way. The 
size of the stucco would not influence the problem 
of cracking over much. The stucco was usually 
fairly coarse and therefore would not be subject to 
this mud-cracking effect 

Mr. N. DecGc (W. Podmore & Son, Limited) 
asked elucidation on a point regarding the interpre- 
tation of the data on Tables 4 and 5. In Table 4 
the third item of — 10+ 60 stucco size was appar- 
ently much weaker than the other three gradings 
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which were narrow gradings From that, the 
Author implied that the wider range with the 

10+ 60 mesh resulted in a weakening effect. It 
was presumed that the finer materials mixed with 
the coarse interfered with satisfactory packing. In 
this case, a wider range appeared to weaken the 
structure, but under Table 5 the benefit of a pro 
portion of fines was obtained, and much stronget 
shells resulted with a wider range of sizes 

Dr. SHEPHERD replied that the results referred to 
were in fact indicative of the difference in be 
haviour of sillimanite and Molochite Particle 
shape was undoubtedly an important factor in the 
build-up of the shell and it appeared that a high 
proportion of fine material interfered with the satis 
factory packing of the needle-like sillimanite pat 
ticles but not the more-regular shaped Molochite 
particles. Another aspect of particle size was that 
a coating of coarser particles would take up more 
dip-coat when it was re-dipped. This would intro 
duce more binder and also fine material, but to 
what extent these factors could be separated 
assessment of strength was unknown 


News in Brief 


acknowledges. with thanks, receip 
A. Witham & Company, Glasgow 
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i diary from I 

FLOTAS FLUVIALES DEL Estapo, of Argentina, p 
to add seven passenger ships and 56 tugs to its fleet 

Viners, Limitep, cutlers. Sheffield. are giving 
over five vears to Sheffield University for non-fer 
metallurgical research 
C OMPAN 
j 


BRIGHTSIDE FOUNDRY & ENGINEERING 
Limite, Ecclesfield. Sheffield 
1.000 tons of slab moulds 
maker 


has secured an orc 
from a continental 


THE N&WHOUSE (LANARKSHIRE) FIRM of Hone 
Controls. Limited. is to build £15,000 worth of eq 
ment for the new Madero petroleum refiner 
Mexico 


B.H.P. Company, Limitep, of Australi 
dered for the construction of 
Princess of Tasmania, which 


Australian National Line 


sister 


requil 


Coras Tompain Emreann, the Irish State tr 
organization. has placed a £200,000 contract with Le 
land Motors. Limited. for 74 truck ] 
underfloor-engined coach chassis 


chassis 


THE ENGINEERING FIRM Of Wragg Bros., machine 
makers, of Chapel Lane, Leabrooks, Derbyshire 
to erect another new factory on t Nottingham Ro 
industrial Alfreton, Derbyshire 

THe PerKINS GrouP are now producing about I 
reconditioned diesel engines a year— four times as n 
as in 1945 They are exchanged for worn unit 
given the same guarantee as new engines 
WORTH MORE THAN £250,000 have bee 
secured by British Polar Engines, Limited. Glasgow 
member of the Asociated British Engineering Group 
for their two-stroke marine propelling engines 

Sir Roy WEeLeNSKY, Federal Prime Minister. ha 
officially opened a £1,500,000 assembly plant built b 
the Ford Motor Company of Rhodesia at Willowvale 
seven miles from Salisbury. Southern Rhodesia 


Site, 


ORDERS 
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NEWGATE Fot COMPANY, LIMITED, ironfounders, 
Barnard Castle inounce that all correspondence 
should now be addressed to the firm’s headquarters at 
Allian Works. Dodsworth Street, Darlington 


THE INDIAN STANDARDS INSTITUTION has issued a 
specification No. 1748 (1961): Sizes of Graphite Cru 
cibles It is obtainable from the sales branch of the 
British Standards Institution Park Street. London 
W.I 


GENERAL REFRACTORIES, LimiteD, Sheffield. recently 
sent out from a northern depot six lorries loaded witt 
90 tons of refractor 1,.000-mile journe 
to Seilles, Ardennes. to help their customers in central 
Belgium 


material on a 


FOLLOWING the f the first course for buyers 
of packaging rganize< y the Purchasing Office 

Association t held at the Connaught 
Rooms, Great Queer tree London, W.C.2, on 


e 
November 28-29 196] 


[HE EIGHTH MARATHON ATTEMPT to ring the maxi 
mum possible combination on eight bells—40,320 peals 
it the Loughborough Bell Foundry of Taylo 
hers, Limited, reached the highest number of peals 
i total of 33.000 
S. HotpsworrH, LIimirep., Victoria 
King Street. Halifax. which was formed in 
1835, is to join Rycroft Holdings. Limited, Bradford 
The whole of the share capital of the Halifax concern 
Rycroft Group 
A MARINE ENGINEERING CONTRACT is being undertaken 
by the Fairfield Shipbuilding & Engineering Company, 
Limited for a 20,000-ton tanker being built 
it the Schlieker Werft shipyard in Hamburg. It will 
be one of the biggest motorships in the world 


Coope! 


has been acquired by the 
Glasgow 


A NEW COMPANY 
rating from 165 
ners are Mr 

David 


yf 


Experiton, has been formed and is 
Young Street. Sheffield, | The 

Higginbotham (aged 29) and 
Outram and they are to pursue the 


part 
Mr 
business of development and prototype engineers 


THe AMERICAN WELDING Soctety will hold its forty 
third Annual Convention and Welding Exhibition from 
April 9 to 13, 1962. in Cleveland, Ohio. The technical 
meetings will be held in the Sheraton Cleveland Hotel, 
and the Exhibition the Cleveland Public Auditorium 

be obtained from the Information 


Further details ma 
Centre. American Welding Society. 345. East 47th 
York 17. N y 


Street. New 
FROM SALISBURY rclays Bank DCO 
the Southern Rhodesia Government has 
exclusive prospecting order in respect of nickel over 
approximately 146 square miles in the Hartley mining 
district in favour of Rhodesia Selection Trust Ex 
ploration, Limited The company must spend £35,000 
On operations wit 1 the reservation before the order 
expires at the end of September, 1964. 
S mpl fied methods for measure 
i emission,” BS:3405:1961, has 
now been published by the British Standards Institu 
tion. 2, Park Street, London, W.1: price £1 Os. 5d 
post free. The Instit ilso announces that Amend 
ment No. 2 to BS. | Part § 1957, Methods f 
ind coke, Part 5, 


calorific value of coa ind coke, is available 


AITON & COMPANY Limited, Derby, have secured 
from the Central Electricity Generating Board an order 
worth £500,000. for pipework on the Drakelow “€ 
power-station in Derbyshire. which it is claimed will 
eventually be the largest in Europe The pipes, 9-in 
dia., will be made of stainless steel 24-in. thick They 


reports that 


granted an 


THe STANDARD f 


ment of grit and du 
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will convey super-heated steam at a pressure of more 
than 4.000 Ib. per sq. in id a temperature of more 
than 530 deg. ¢ 


THE FORMAL STEPS have yw been taken to register 
the new company of De Hovercraft 
subsidiary of the Dumbarton shipbuilding firm of Wil- 
liam Denny & Bros., Limited For time the 
Dumbarton firm have been carrying out experiments 
with a prototype hovercraft suitable for passenger 
transport on rivers and estuaries The registration ol 
the new company foresha irther developments by 
this new branch of the compat 


Limited, as a 


some 


dows f 


Belmont 
plating 
ization 


PeGLeRS, LimiTep, plumbers’ br 
Works Doncaste! ha\ 
methods in their works part of their moder 
ind development. They have talled a ¢ 
plating unit, a single line t plating p 
long, with a rated output of per hour 
plated output of 200 sq. ft. per hour. Plating 
nickel and chrome ts carried nd there is provision 


for copper pre-coating if req 


idopted iutomat 


Two EXHIBITORS at the Northern Exhibition of Fuel 
and Power for Industry. at the Queens Hall. Leeds, 
came to the rescue when over the weekend October 21 
to 22. exceptionally heavy rains and gale-force winds 
caused overloading of the main drains in the vicinity, 
with the result that water swirled back and, in some 
places, lay three inches deep in the aisles of the exhi 
bition The remedy was found when the Hargreaves 
group of companies supplied “ emergency vil to the 
stand of Air-Heating, Limited, of Paisley, where there 
was the latter firm's Major air-heating plant in 
working order The erection of an exhaust chimney 
was rushed through and on Monday morning (whilst 
cleaners busied themselves mopping up) the heater was 
set going. In five minutes, the temperature of the 
hall—which is 60,000 sq. ft. in area and up to 36 ft. in 
height—-had risen three later it 
was up by ten degrees The water dried out and by 
opening time. everything was back to normal, few of 
the visitors realizing the rescue operation that had been 
carried out. So successful was the heating that it was 
kept in operation for the rest of the show 


degrees and an hour 


Obituary 


Mr. WiitiAM P. Stor 1 director of Smith & 
Wellstood, Limited. ironfounde Bonnybridge 
suddenly on October 14 at tl re of 66 

Mr. F KAY, aged 49, fo 
Engineering Company, I 
last month following a he 


died 


Hamworthy 

Southampton, died 

Mr. WILLIAM BoyYERS 
works of Ruston & Hornsb 
it the age of 87 He joined 
and retired in January 

Mr. H. SCHOLEY i forme special director of the 
English Steel Corporation, Limited, Sheffield, and direc- 
tor and general manager of Steel Rolling 
Mills Corporation, Limited, died in hospital on Octo- 
ber 24 at the age of 72. He retired from the English 
Steel Corporation in 1957 after 55 years’ service to 
the ¢ orporation ind their prede cessors He started 
work with Jonas and Colver. Limited, and in 1921 
was transferred to the firm’s Continental works. Indus 
trial Steels. Limited, which. 10 years later, became an 
integral part of the English Steel Corporation, Limited 
Mr Scholey became a special d of English Steel 
in 1938 and later director and then general manage 
of the rolling mills 


1959 


ecto! 
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Raw Material Markets 
Iron and Steel 


Current outputs of all grades of pig-iron are main- 
tained, although production is well below capacity 
levels. The contraction in demand, particularly for 
Dasic pig-iron on account of the reduced demands 
from the steelworks, has resulted in the closing down 
of a number of furnaces and others burdened for this 
iron are working well below capacity levels. In recent 
weeks the call from the steelworks for supplies of 
basic iron has been on a much lower scale, and but 
for the tonnages which have shipped to overseas buyers 
production would have still further declined 

There has been little variation on the number of 
furnaces producing the foundry grades of pig-iron 
The main demand comparatively is for the low phos- 
phorus irons and most of the several furnaces now 
producing this grade have tonnages to spare. Hema- 
tite and refined irons are also in good supply. Out- 
puts of the high phosphorus irons exceed consumption 
and fairly good stocks are on hand at the furnaces 
Exporters are seeking outlets for all grades of foundry 
irons, but competition is very keen and orders difficult 
to obtain against the lower prices being quoted 

Overall demand for castings from the engineering 
and speciality foundries is below previous levels; these 
requirements are readily completed and forward book- 
ings are moderate. Most of the light foundries are 
sull short of work, and the jobbing and textile foun- 
dries are also moderately employed. 

Demands for the products of the re-rollers continue 
scarce. Outputs of small bars, light sections, and 
strip are moderate, and it is difficult to find sufficient 
business to make up rollings so that forward bookings 
are scarce. A fairly good demand is maintained for 
reinforcing rods. 

The re-rollers have no difficulty in obtaining all the 
steel semis they require, particularly in mild steels, 
and home steelworks have tonnages to spare. Carbon 
steels are also in good supply and alloy steels can be 
secured but deliveries are more protracted. Suitable 
re-rolling defectives and crops are in demand by the 
re-rollers and arisings at the steelworks are readily 
accepted ; 


Non-ferrous Metals 


Lead last week fell to fractionally over £61 a ton. 
its lowest level for more than 15 years. The market 
in London has been depressed for well over a year on 
sheer lack of demand to absorb the supplies becoming 
available. The demand for lead is largely centred on 
cables, construction, and cars, and with the economic 
outlook being uncertain, consumer interest has been 
little more than routine. More than that. the UK 
market has had to put up with imported metal from the 
Continent, and from Russia which has sent around 
7,000 tons so far this year compared with about 7.500 
tons last year. 

It was, therefore, all the more unfortunate that the 
Lead-Zine Study Group which has only recently finished 
its deliberations did not recommend further curbs on 
production. Thus the outlook is bleak and short of 
a boom in the economy there is nothing on the horizon 
to suggest that the present downward price trend will 
be reversed. 

Zinc, in many ways, is in the same position as lead. 
Production is greater than consumption, a high level of 
demand depends on economic prosperity, stocks are 
more than adequate and consumers have no induce- 
ment to build up their stocks. The price in London 
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is struggling to stay above £70 a ton. In the US 
quotation is unaltered at 114 cents a pound 

Tin is firmer in London, New York, and Singapore 
than it has been lately. Demand is satisfactory, stocks 
are dropping, production is not showing the expected 
improvement and the firm undertone reflects the bel 
in the prospects for the white metal in the month 
ahead. The LME quotation is well clear of £950 a ton 
for “cash” metal and the contango has narrowed 
around £3 a ton, which augurs well for further reduc 
tions to stocks I 


»f 
et 
ns 


In the US the market is quietly steady 
and the price is not far shert of $1.22 a pound 

Copper in London is steady and the price for both 
cash and three months metal would seem to represent 
the true state of the present level of supply and demand 
The London price is moving narrowly around £229 
a ton Consumer interest from the Continent 1s 
sporadic. In the US, demand is steady and the feeling 
is that the present price of 31 cents a pound will pre 
vail for the remainder of the year. 

Elsewhere the chief news is that there has been 
further progress made with the settlement of the labou 
negotiations in Chile and the “armistice” period will 
soon be over. This situation has been considered 
serious enough to lead top officials of the Anaconda 
Company to discuss their Latin American problems 
with President Kennedy The strike at Mount Isa 
continues. 


Sheffield Safety Conference 


More than 100 delegates attended the one-day Indu 
trial Safety Conference and Exhibition at the Somme 
Barracks, Glossop Road, Sheffield, on October 27. Mr 
W. H. Morris, organiser for the Sheffield Area Indus 
trial Group of the Royal Society for the Prevention of 
Accidents, pointed out, however, that attendance was 
nearly all from large concerns, and said that few of 
the smaller industrial firms in Sheffield and 
took the matter of safety in their works 
enough. Delegates and guests were welcomed by Mr: 
A. E. Longley. chairman of the Sheffield Area Indus 
trial Group. He said there had been an 
the national industrial accident figure for the second 
successive year. 

A number of 


district 


seriously 
increase in 


British firms exhibited safety equip 
ment and clothing. The display included the Brook 
Airway for direct artificial respiration, and a dry 
powder, non-damaging _fire-extinguisher. Thos. W 
Ward, Limited, of Sheffield, showed a new kind of 
protective boot which can resist acid, oil and even 
molten metal, 1t is claimed. 

Speakers at the conference were Mr. J. Wheelan 
safety officer at Samuel Fox & Company, Limited, on 
“Job Safety Analysis”; divisional officer, Mr. J. ¢ 
Brannan of Sheffield Fire Brigade, on ‘ Fire—Prevent 
It”; Mr. J. A. Hayward, superintendent safety officer 
of John Laing & Son, Limited, on “ Building and 
Maintenance,” and Mr. George Hickleing, on “ Manual 
Handling and Lifting Methods.” 

Shanks Ironfounders and Lake & Elliot 

In the JouRNAL (October 19) it was announced that 
Lake & Elliot, Limited, through its subsidiary, the 
National Steel Foundry (1914), Limited, has com 
pleted the purchase of the whole of the share capital 
of Shanks Ironfounders, Limited. of Arbroath. This 
company produces both grey-iron and _ blackheart 
malleable-iron castings. Its acquisition strengthens the 
group’s position in offering the full range of ferrous 
castings—alloy steels, carbon steels, malleable and grey 
irons. New directors of Shanks Ironfounders, Limited. 
have now been announced as Mr. C. J. Lake. Mr 
C. H. Kain, Mr. A. A. Marsh, Mr. J. S. McMillan 


and Mr. D. McLean. 
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SUPINOL NO-BAKE CORE BINDER 


SEE A LARGE SELECTION OF CORES MADE 
WITH THIS NEW BINDER AT THE 


SHEFFIELD FOUNDRY EXHIBITION 


SOMME BARRACKS--GLOSSOP ROAD-—SHEFFIELD 


STANDS 23 & 24 
FROM 7th to 10th NOVEMBER 1961 (INCLUSIVE) 


F. & M. SUPPLIES LIMITED 


4, BROAD STREET PLACE, LONDON, E.C.2 
TELEPHONE: LONDON WALL 7222 (4 lines) TELEX 22172 


FACTORY CONCORDIA WORKS —LONDON E.14 
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Current Prices of Iron, Steel, and Non-ferrous Metals 


(Basis prices, delivered unless otherwise stated. Prices following side headings marked* are subject to an increase of 
1 per cent. under Iron and Steel Board Price Determination, 1961, No. 2.) 


November |, 1961 


PIG-IRON 


* Foundry Iron.—No. 3 Iron, Crass 2, 10-ton lots or over, 
Middlesbrough, £21 17s. 0d.; Birmingham, £21 9s. 3d. 


* Low-phosphorus Iron.—Over 0.10 to 0.40 per cent. P, 
10-ton lots or over, £23 5s. Od., delivered Birmingham; 
£23 10s. Od., delivered Grangemouth. 

Cylinder and Refined Irons.—North Zone, £25 6s. 6d.; 
South Zone, £25 9s. Od. 

Refined Malleable.—P, 0.10 per cent. max.; North Zone, 
£26 6s. 6d.; South Zone, £26 9s. Od. 
* Hematite.—Si less than 2 per cent, S. & P. over 0.03 to 0.05 
per cent., 10-ton lots or over: N.-E. of England (local iron), 
£23 19s. 04.; Scotland (Scotch iron), Zone 8.1, £24 5s. 6d.; 
Sheffield, £25 9s. Od.; Birmingham, £25 13s, 0d.; South Wales 
(Welsh iron), £23 19s. Od. 
* Basic Pig-iron.—£20 3s. 0d., delivered Staffs, Derbyshire, 
Notts, Lincs, Rutland, Northants, and Leicestershire in 
10-ton lots or over. 


FERRO-ALLOYS 
(per ton unless otherwise stated, delivered) 
Ferro-Silicon (6-ton lots and over).—45 per cent. Si, 
£45 Os. Od. to £48 Os. Od., scale 15s. Od. per unit, lumpy, 
75 per cent. Si, £62 10s. Od. to £66 10s. Od., scale 15s. Od. 
per unit, lumpy. 
Ferro-vanadium.—50/60 per cent., 22s. 6d. per lb. of V- 


Ferro-molybdenum.—65/70 per cent., carbon-free, 14s.1d. 
per lb. of Mo 


Ferro-titanium.—20/25 per 


£250 Qs. Od.; 
£287 Os. Od. 
Ferro-tungsten.—80/85 per cent., 9s. 11d. per lb. of W. 
Tungsten Metal Powder.—98/99 per cent., 12s. 11d. per 
Ib. of W. 
Ferro-chrome (6-ton lots and over, lumpy).—4/6 per 
cent. C, £80 10s. Od. to £84 10s. Od., basis 60 per cent. Cr scale 
7s. Od. to 28s. 6d. per unit; over 6 per cent. C, £79 Os. Od. 
to £82 10s. Od., basis 60 per cent. Cr, scale, 27s. Od. to 
28s. 6d. per unit; 2 per cent. C,* Is. 8d. to Is. 1ld. per 
Ib. Cr; 1 per cent. C,* 1s. 8d. to 1s. 11$d. per Ib. Cr; 0.15 
per cent. C,* 1s. 9$d. to 2s. 04d. per lb. Cr.; 0.10 per cent. 
C,* 1s. 94d. to 2s. O9d. per lb. Cr; 0.06 per cent. C,* 1s. 104d. 
to 2s. 1d. per lb. Cr. * Average 68-70 per cent. 
Metallic Chromium.—98/99 per cent., 6s. 9d. per Ib. 
Metallic Manganese.—94/96 per cent., 
£275 Os. Od.; 96/98 per cent., £285 Os. Od. 
Ferro-columbium.—65/67 Cb + Ta, 
per lb., Cb + Ta. 
Ferro-manganese (Standard).—78 per cent., £58 10s. 0d. 


cent., 2-3 per cent. Cu, 
38/40 per cent., commercially carbon-free, 


carbon-free, 


per cent. 19s. Od. 


SEMI-FINISHED STEEL 
* Re-rolling Biliets, Blooms, and Slabs.— Basic: Soft u.t., 
100 tons and over, 231 15s. 6d.; tested, 0.08 to 0.33 per cent. 
C, 100 tons and over, £32 5s. 6d.; hard (0.41 to 0.60 per cent. 
C), 50 tons and over, £33 17s. 0d.; silico-manganese, 50 tons 
and over, £42 16s. 6d.; free-cutting, 50 tons and over, 
£35 4s. 6d. Sruemens Martin Acrp (50 tons and over): Up to 
0.25 per cent. C; £40 11s. Od.; silico-manganese, £43 4s. 0d. 
* Billets, Blooms, and Slabs for Forging and for Stamping 
50 tons and over).—Basic: Soft, up to 0.33 per cent. C 


£37 Os. Od.; basic, hard, over 0.41 up to 0.60 per cent. C, 
£38 2s. 6d.; acid, up to 0.25 per cent. C, £41 14s. Od. 


FINISHED STEEL 

* Heavy Plates and Sections (50 tons and over).—Ship 
plate (N.-E. Coast), £40 7s. Od.; boiler plates (N.-E. Coast), 
£42 17s. Od.; floor plates (N.-E. Coast), £41 16s. 0d.; 
angles (N.-E. Coast), £38 ls. 6d.; joists (N.-E, Coast), 
£37 17s. 6d. 
* Small Bars, Sheets, ete.—Rounds and squares, under 3 in., 
and flats 5 in. wide and under, untested soft basic, 50 tons 
and over, £39 Is. 0d.; under 10 tons to 4 tons, £40 18s. 6d.; 
under 4 tons to 2 tons, £41 3s. 6d.; hoop and strip, coils, 
100 tons and over, £38 0s. Od.; uncoated strip mill coils, hot 
rolled, under 3 mm. to 12g., 25 tons to under 50 tons, 
£43 16s. 0d.; black sheets (hand mill), 24g., 10 tons and over, 
£57 14s. 6d.; galvanized corrugated sheets, 24g., 10 tons 
and over, £67 4s. Od. 

Alloy Steel Bars.—1 in. dia. and up: Nickel, £67 16s. Od.; 
nickel-chrome, £100 18s. 0d.; nickel-chrome-molybdenum, 
£113 11s. Od., in lots of 25 tons and over. 


NON-FERROUS METALS 

Copper.—Cash, £228 0s. Od. to £228 5s. 
months, £228 10s. Od. to £228 lds. Od.; 
£228 5s. Od. 

Copper, Tubes, ete.—Solid-drawn tubes, 2s. 2id. per lb. 
rods, 247s. Od. per cwt. basis; 20 s.w.g., 382s. Od. per cwt. 

Tin.—Cash, £970 0s. Od. to £971 Os. Od.; three months 
£969 Os. Od. to £970 Os. Od.; settlement, £971 Os. Od. 

Lead ( Refined Pig).— First half November, £61 15s. 0d. te 
£61 17s. 6d.; first half February £62 15s. 0d. to £62 17s. 6d 
settlement, £61 17s. d. 

Zine.—First half >. .vember, £71 10s. Od. to £71 12s. 6d. 
first half February, £72 7s. 6d. to £72 10s. Od.; settlement, 
£71 12s. 6d. 

Zine Sheets .etc.—Sheets, 15g. and thicker, all English 
destinations, £109 2s. tid., rolled zine (boiler plates), all 
English destinations, £106 17s. 6d.; zinc oxide (Red Seal); 
d/d buyers’ premises, £87 10s. Od. 

Brass Tubes, ete.—Solid-drawn tubes 1s. 9}d. per Ib.; 
sheets to 10 w.g., 195s. 6d. per cwt.; wire, 2s. 84d.; rolled 
metal, 195s. 6d. per ewt. 

Brass (Brazing).— BS1400, SCB2, £174; SCB3, £171. 

Brass (High Tensile).—BS1400, HTBI1, £189; HTB2 
£210; HTB3, £226. 

Gunmetal.—BS1400, 14% 
£278; Gl 4% £293. 

Phosphor Bronze.—BS1400, PB1 (AID released), £311; 
PB4 £299. BS1400, 90/10/1%, £299. 

Leaded Phosphor Bronze.—BS1400, LPB1, £233. 

Phosphor Bronze Strip, ete.—Strip, 300s. 3d. per ewt.; 
wire, 4s. 24d. per lb.; rods, 3s. 43d.; tubes, 3s. 4$d.; chill 
cast bars, solids 3s. 5jd.; cored, 3s. 6}d. (CHARLES CLIFFORD 
LIMITED). 

Nickel Silver, etc.—Rolled metal, 3 in. to 9 in. wide x 
0.056, 3s. 11#d. per Ib.; round wire, 10g. in coils (10 per 
cent.), 4s. 43d.; special quality turning rod, 10 per cent., 
} in. dia., in straight lengths, 4s. 33d. All prices are net. 

Other Metals.—Magnesium, ingots, 2s. 24d. to 2s. 3d. 
per lb.; Antimony, English, 99 per cent., £230 Os. Od. 
Quicksilver, ex-warehouse, £60 Os. Od. Nickel, 
£660 Os. Od. Aluminium, ingots, £186 0s. 0d.; aluminium 
bronze (BS1400), ABI, £236 AB2, £243. 


Od.; three 
settlement, 


LG2, £208; LG3, £219; Gl, 
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Company News 


BRITISH ROLLMAKERS CORPORATION, LIMITED, manu- 
facturers of cast iron and steel rolls, and machine tool 
equipment, of Birmingham—A rights offer is to be made 
of 3,106,285 Ss. ordinary shares at 12s. per share in 
the proportion of one for four, raising £1,864,000. The 
yroup has had a heavy capital expenditure programme 
recently. 


JOHN I, THORNYCROFT & COMPANY, LIMITED, marine 
engineers, shipbu.lders, iron and brass founders, etc., 
of London, S.W.1——Final dividend of 12 per cent. for 
the year ended July 31, 1961, is being paid on ordinary 
capital reduced from £1,500,000 to £900,000 following 
the sale of its interests in Transport Equipment (Thorny- 
croft), Limited 


R. & W. HAWTHORN 
holding company for 
Newcastle-upon-Tyne 


Lestie & COMPANY, LIMITED, 
engineers and shipbuilders, of 
Group net profit fell by £95,738 

£642.968 for the year ended June 30, after tax of 
£614,062 (£670,872). A final dividend of 174 per cent. 
s being recommended, making a total of 25 per cent 
for the fourth year in succession. 


ROLLS-ROYCI LiIMITED—Total revenue for the first 
half of 1961 expanded to £59,000,000 from £51,000.000 
n the corresponding period last year. At the end of 
September unfulfilled orders amounted to £94,000,000 
£108,000.000). The interim is raised to 5 (24) per cent. 
n order that should represent a larger proportion 
of the total distribution for the year 


THOMAS BLACKBURN & SONS, LIMITED, constructional 
engineers and ironfounders, of Preston—Ordinary divi- 
dend is declared at 74 per cent. for the year ended 
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1957-58 
following year 


£29,858 


June 30, 1961. This he first payment 
1 loss of £220,000 was incurred in the 
Net profit for 1960-61 was £16,733 against 
There was no tax charg either year 


WALMSLEY (BuRY) Group, LIMITED, holding com- 
pany for machinery manufacturers and engineers—The 
dv.dend is maintained at 224 per cent. with a final 
of 174 per cent. for the year ended June 30, 1961, and 
1 one-for-one scrip issue proposed. Group profits 
are down to £691,589 (£927,057), but after a substan- 
tially reduced tax charge of £236,691 (£463,450), the 
net profit is not materially £454,989 
(£463,607). 


JessHope, LIMITED, engineers and ironfounders, etc., 
of Longport (Staffs}—The receiver for the debenture 
holders of the company has sold to William Boulton, 
Limited, pottery engineers and ironfounders, of Burs- 
lem (Staffs), the premises of the Longport factory of 
Jesshope, together with the plant and machinery and 
stocks, and the benefit of work in progress and un- 
completed orders. Boulton will continue the business 
and continue to employ the existing staff. The new 
factory at Crackley is not included in the sale. 


AND L & Y HOLpDINGs, LIMITED 
foundry engineers and contractors, of Leighton Buz- 
zard (Beds)——Chairman, Mr. A. S. Beech, states that 
the annual meeting has been delayed because the North 
American company, F.E. (North America), Limited, has 
had a disappointing year for the period to March 31 
1961, and it has not been possible to ascertain its finan- 
cial position and the effect on group results. It is ex- 
pected. however, that the meeting will be possible 
before the end of December, as the final figures are 
expected from Canada within the next week or so. 
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Personal 


Mr. W. A. Train and Mr. E. J. Goopa.y have been 
appointed to the board of W. H. Allen Sons & Com 
pany, Limited, of Bedford. 

Mr. B. D. LAMMING has been appoinied a directo 
of Aeroplane & Motor Aluminium Castings, Limited 
Mr. W. F. HARRISON has resigned. 


Mr. 1. A. Birp, manager of roll sales of 
Whitworth (Metal Industries), Limited, Close Works 
Gateshead 8, County Durham, started a round-the 
world sales tour through five countries on October 20 
He will return in early December after visiting rolling 
mills in Southern Rhodesia, South Africa, Australia 
Mexico, and Canada The value of the company 
roll exports is now stated to be running at the rate 
of £650,000 a year compared with £500,000 at the 
beginning of 1961. 

Mr. JoseepH MacGrecor, the Whitley Bay naval 
architect who, a quarter of a century ago, pioneered 
the MacGregor steel hatch-cover now fitted in 
thousands of ships, has made a gift of £6,000 to the 
North East Coast Institution of Engineers and Ship 
builders. The money will be used to establish a fund 
with the name MacGregor in its title, to provide a 
scholarship in naval architecture at King’s College 
Newcastle-upon-Tyne, and also to buy books for the 
Institution’s library. 

Mr. G. M. Wo cre, chairman and managing director 
of Wolf Electric Tools Limited, London, flew to 
Australia on Saturday, October 21, on a four weeks 
business trip. He will be met at Perth by Mr. J. O 
Bovill, managing director of the Australian Associate 
Company, Wolf Sales Pty. Limited. In addition to 
visiting the firm’s principal distributors, the main 
part of Mr. Wolfe's time will be spent at their factory 
it Strathfield West, near Sydney, completing important 
future development plans. 

Following the acquisition of Star Utensili Electric: 
S.P.A. (Italian electrical power-tools company), by 
Black’ & Decker, Limited, the new board of Star is 
Mr. Roperrt AppLesy, president (English) who takes 
this office in addition to his present duties M 
Mario CONSIGLIERI, director and general manage 
(Italian), and Mr. FrRaNcois MERTENS, administrative 
director (Belgian). Mr. A. G. DECKER, JNR., becomes 
director (American) Mr. R. Ceurvorst, directo: 
(Dutch) and Mr. Luici Littia, director (Italian). 


Mr. J. S. McMILLAN, president of the Scottish 
branch of the Institute of British Foundrymen, and 
lately foundry manager of the National Steel Foundry 
(1914), Limited, has been appointed general manager 
of Shanks Ironfounders, Limited, Arbroath. (Shanks 
has recently become a wholly-owned subsidiary of 
the National Steel Foundry.) Mr. Ropert YOoOunG, 
who has been appointed foundry manager of the 
National Steel Foundry, served his time as a moulder 
at NSF, and has recently been in charge of the 
foundry methods section 

Sir WILLIS JACKSON, who since 1953 has been directo: 
of research and education of Electrical 
Industries (Manchester), Limited, formerly Metro 
politan-Vickers Electrical Company, Limited, has 
relinquished his appointment to return to academic 
life as Professor of Electrical Engineering at Imperial 
College, University of London Dr. J. M. Dopps 
has been appointed director of the AEI Research 
Laboratory. Manchester. Mr. J. G. Wellings, con 
sultant on instrument transformers, transformer engi 
neering department, Rugby, AEI transformers division 
has retired after 46 vears’ service. 


Armstrong 


Associated 
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he British lron and Steel Federation announces 
the following appointments M I W. SENIOR 
C.M.G., to be director of the Federation; Mr. J. B 
COwPER to be managing director of British Iron and 
Steel Corporation, Limited—the Industrys mat 
central trading organization—in addition to his prese! 
financial Federation; M J 
DRISCOLL to be assistant 
I J. GOLLOP to be 
B. S. KEELING to be assistant 
\. H. Mortimer to be 
mercial), and Mr. K. DONOHUE to be 
Federation, 


The British Engineers’ Association has 
following officers tor the coming year: As preside 
vi I N. GRiFFitH (chairman of Rotary Hoe 
Limited); past president ol the Av icultural nginee 
Association and representative of that Association of 
the BEA Council. As vice-president, Mr. K. M. Leacu 
(director of Serck, Limited, and of Audco, Limited 
past-chairman of the British Valve Manufacture 
Association and representative of that Association on 
the BEA Council, and, as honorary treasurer, M 
A. I. BAKER, C.B.E., M.A., J.P., M.I.MECH.E. (chairmat 
of Baker Perkins, Limited), the immediate pa 
president of the British Engineers’ Association 


post of director of the 


(economics); M 
(statistics); M 
(training); Mr 


directo! 

assistant directo 
director 

issistamt directo 


secretary 


elected 


Sir Peter ROBERTS, M.P., chairman of the Newt 
Chambers group and Wellman Smith Owen Engineer 
ing Corporation, Limited, has been appointed chairma 
of Hadfields, Limited, Sheffield, in succession to Lord 
DupLeEY GorDON, who has resigned. Lord Dudle 
78 and will remain an ordinary director until the next 
meeting of the company. He has been a director 
Hadfields since 1943 and chairman since 1945 Sir 
Peter Roberts has been vice-chairman of Hadfields aft 
the offer of a syndicate, headed by him, to 
£250,000 of new money into the ! 


I 
SIDA 
concern had bee 
iccepted at an extraordinary general meeting in Ma 
Four other nominees of the syndicate joined the board 
Raleig 


four new 


Industries, Limited, Nottingham, 
appointments. Mr. D. P. Harris. 
director since February, 1959, has been 

deputy director of factories at home and overse 
He is a director of the Raleigh Cycle Compan 
Limited. Mr. A. C. IMBER, joint managing directo 
with special reference to technical matters. of Aladd 
Industries, Limited, Greenford, Middlesex, has bee 
ippointed to the board of the Raleigh ¢ ycle Comp 

Limited, and succeeds Mr. Harris as technical directo 
Mr. W. H. HERON, a director o 


innounce 
technica 
appointes 


f the Raleigh Cycle 
Company, has been appointed group works engineerin 
director. Mr. Joun Warp, planning manager, Humbe 
Company, Limited, Coventry. for the last three yea 

has been appointed deputy group works engineering 


director 


Sir DonaLD Perrott, deputy chairman of Dewrance 
& Company. Limited, is to become chairman of the 
company, which is a subsidiary of Babcock & Wilcox 
Limited. He will succeed Sir Eric Mirvitte, who 
retiring from that position. Sir Francis Evans is also 
retiring from the board. Mr. J. B. W. CuNNINGHAM 
has been appointed managing director and will take 
up duty towards the end of January next year. He 
is to resign as managing director of the Engineeri 
Group of the UK Atomic Energ' Authorit on 
January 20, 1962. Mr. H. V. DISNey, at present deput 
managing director of the Authority, will succeed M 
Cunningham. Mr. Disney will take over the managi 
director’s responsibilities progressively and } 
the title of managing director (designate) fron 
November | 


will ive 
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pattern for 
progress 


Baker Perkins 


Foundry Machinery 


The TURBO 60 
shot blast machine 


Write for further details 
of Baker Perkins Turbo 60 
Shot Blast Machines, to: 


BAKER PERKINS LTD., enciwneers 


Foundry Machinery Department, Bedewell Division, Hebburn-on-Tyne, Co. Du 


Rotating drum clear of floor 


Rollers mounted on self-aligning 
plummer blocks 


Jacketed barrel 
Large diameter loading unloading 
door 


Spiral conveyor ensures return 
of shot 


Flash, core wires, etc., separated 
automatically 


Dust and worn shot removed by 
special extraction system 


rham. Tel Jarrow 897124 


eri riz 
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Pig-iron and Steel Production 


The following particulars of pig-iron and steel pro- 
duced in Great Britain are from statistics issued by 
the British Iron and Steel Federation. 
recent 

ingots and castings in 


marizes activities during 
gives production of steel 


TABLE | 
B.o.T 


1938 100 


Iron and Coal! 


steel 


340 i 406 
339 505 
May* $40 
June 41 
July 145 
August | t45 


TABLE 2 


District 


Derbys 
Lancs 
Ches 
Yorkshire (excl. N.-E 
Lincolnshire 
North-East Coast 
Scotland 
Staffs, Shrops, Worcs 
South Wales and Mon 
Sheffield (incl 
North-West Coast 


ics, Notts 


Le Northants 
excl. N.-W. 


oast), Denbighs 


and Warwicks 


Total 


1961 
1960 * 


July 
August 


TABLE 3.- Deliveries of New Non-alloy and Alloy Finished Steel 


Product 


Non-alloy steel 

Ingots blooms 

billets, and slabs* 
Heavy rails 
Sleepers 
Fish and soleplates | 
Plates, 3 mm. thick 

and over 

Other heavy prods 
Ferro-concrete bars | 
Wire rods 
Arches, etc 7.8 
Other light sections 33.0 
Bright steel bars | 7.6 
Hot-rolled strip | 27.4 
Cold-rolled strip 8.0 
Sheets, incl. coated 47.0 
rinplate P 20.9 
Backplate 0.7 
Tubes up to 16 in 20.6 
lube fittings, et« 0.4 
Tyres, wheels, axles 
Forgings (excl 

drop) 
Steel castings 


Tool steel 


1 UK deliveries’ 
Imported 
ex ste 


Intra-indus 
mvyersion * 


materials? 


and Essex i4 
Flints 


1959 1960 


Statistical Summary of August, 1961 Returns 

Table 3, weekly average production 
finished steel in July Table 4 gives the produc 
tion of pig-ron and ferro-alloys im August, a! 
furnaces in blast. (All figures are weekly averages i 
thousands of tons). 


August 


Table 1 sum- 


months. Table 2 


Tron and Steel Index and General Summary of Pig-iron and Stee! Production 


Price Index 


| Pig-iron 
ferro- 
alloys 
prod 


Iron Imported 
ore ore 
output used 


Scrap 
used in 
stee! 
prod 


Basic 


furnaces Imports.* 


244 210 20S 
s1Y 26 03 243 
t04 5 244 
298 r+! 235 


271) 23 ‘ Lu6 


450 264 o> 6; 163 


Average Weekly Production 
Open-beart! 


of Steel Ingots and Castings in August, 


Bessemer Electric All other 


Acid Inge 
5 (basic) 2 20 


and 


Coast and Sheffield) 


small tonnage in Manchester) 


12.6 | 7 31 
9 | 350.: , 26 


TABLE 4.—Production of Pig-iron 


and Ferro-alloys 


1960, | a 


1961 - — 


Fur- Foundry 
} naces | Hema-| Basi and 


f 
rut 


July June Ju 


District 


Derbys, Leics, Notts 
Northants, and Essex 

Lanes (exe N.- 
Coast), Denbighs 
Flints, and Ches 

Lincolnshire 

North-East Coast 

Scotland 

Staffs, Shrops, Worcs, | 
and Warwicks 

South Wales and Mon 

Sheffield | 

North-West Coast 


rotal 


July, 1961 


August, 1960* 


* The index for coal is now based on prices ruling on the last day 

each month 
Used in non-food manufacturing industries 

* Weekly average of calendar month 

* Stocks, mainly ingots and semi-finished, at the end of the vea 
and months shown 

* Five weeks, all tables 

* Other than 
listed 


Includes finished steel produced in th 
and semi-finished steel. 
* Material for conversion into other products also listed 


for conversion into any other form of finished stee 


UK from imported ingots 


in this table 
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See us at Stand 534/535, Row H/J, 
Building Exhibition, Olympia, London 
November 15th to 29th, 1961. 


oC Ud 
0! 


Jus 


If dust control is one of your 


difficulties we can help you—we’ve 
been solving problems like yours 

for the last forty years. For example, 
where large quantities of dust are 
involved, one of our answers is this type 
of plant installation which incorporates 
a Type 2/6000 ‘Drytube’ Dust Filter 


and high efficiency Cyclones. 


DALLOW LAMBERT 


Dallow Lambert Plant Installation 
incorporating a Type 2/6000 ‘Drytube’ 
Dust Filter, high efficiency Cyclone and 
Conveyor System, handling a total 

air volume of 34,000 c.f.m. 


DALLOW LAMBERT LIMITED 

THURMASTON - LEICESTER 

TELEPHONE: SYSTON 3333 (7 LINES) 
CRC/DL/104 


Pp 
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CLASSIFIED ADVERTISEMENTS 








PREPAID RATES: 


Twenty words for 10/- (minimum charge) and 4d. per word thereafter. Box numbers 


2/6 extra per insertion (including postage of replies). 
throughout. 


word 


Situations wanted 2d. per 





by a 
y*¥- 


Advertisements ( 
Manager, Foundry T 
first post Monday 


remittance) 
can normally be 


and replies to Box N Numbers should be addressed to the Advertisement 


Adam House, 17/19, ae Se Sk, Sa Sone, CLS If received by 
accommodated 


the following Thursday’s issue. 





SITUATIONS WANTED 
EXECUTIVE (34) seeks 


rechnical Representation 
years’ extensive foundry exper 
ploma, National Foundry College 
Mechanical Engineering 
Midiands preferred Box 
ounDRY TRADE JOURNAL, 


h IUN — 


Sixteen 


\.1.M.B.F seeks 
with company 
and 


execu 
wishing 
interests 

and 
sem! 


\ ANAGER 

s tive position 
to expand their production 
Experience in grey iron, malleable 
aluminium Mechanised and 
mechanised production. Mechanised plant 
design. Jobbing. CO, moulding to 4 tons 
Present situation Yorkshire Box 
MA140, Founpry Trape JouRrnai 


PROGRESS | PLANNING 
33, seeks position, fully 
all modern production methods 
Founpry Trappe JouRNal 
POUNDRY 


Wwe 
with several years 


sales experience, seeks 
served paternmaking, foundry, 
apprenticeship Full control 
jobbing, mechanised, non-ferrous, 
good connections Box WF131, 
Traps JouRNA! 


experienced 
Box PP 130, 


MANAGER, 42, 
useful outside 
position. Time 
engineering 
all aspects 
grey iron, 
FounprRy 





SITUATIONS VACANT 
REPRESENTATIVE re 


group of companies 
engaged in general engineermg and in 
supply of grey and high duty iron cast 
ings and foundry plant, to handle sales 
over a wide area of Southern and Eastern 
England. The position offers considerable 
scope and interest with a salary of £1,200 
per year plus a company car Box 
TR144, Founpry Trave Journai 


N 


FPVECHNI( 


quired by ‘ 


AL 


ETALLURGIST Foundry te be 
responsible for meiting control and 
heat-treatment, et in highly mechanised 
Malleable Iron Foundry Minimum quali 
fication is H.N& Metallurgy with some 
foundry experience, and ability to work 
on own initiative Applications to 
Director, Shotton Bros., Limited, Lodge 
field Road, Halesowen 


required for the 
Midland foundry 
iron and non- 
Salary and 

FouNDRY 


EPRESENTATIVE 
I London irea by 
manufacturing light grey 
ferrous engineering castings 
commission Apply Box RR12 
Trape Journal 


TECHNICAL REPRESENTATIVES 


he Me a steel foundry 
Sheffiel« area requires THR 
TEC HNICAI ‘REPRESENTATIVES one 
for the London and Home Counties, one 
for the Midlands, and one for the Lan- 
eashire and West Riding area. Applicants 
should not be over 35 years of age. Sales 
eaperience desirable but ability to be able 
to read casting drawings essential. Good 
salary. car and excellent pension scheme 
Write Box Ts25, Founpry Trape Journal 


in 


EE 


MANAGER, | 


SITUATIONS VACANT—contd. 


FOREMAN aged between 
with practical experience 
technical background, required 

ron foundry in West Riding of 

using machine and plate 
methods producir tons per 
Superannuation scheme im opera 

Write in first instance stating age 

ind salary required, to Box 

Founpry Trape Journal 


gOUNDRY 

25 and 4 
ind good 
for grey 
Yorkshire 
noulded 
week 
tion 
experience 


PR12 
) 


ig 


a Equipment Manu 
facturers require REPRESENTA- 
TIVE in England for sale of modern 
Cupolas, automatic Charging Equi iments 
ind Foreherds. Please apply to Box DF 
Founpry Trape Journal 


yundry 


|VTEYHE Sandholme Iron ¢ 


the 


ompany 
manufacture’ of 
hs = and Alloy Iron Cast 
kinds, wishes to engage a 
Fol NDRY ME TALLURGIST. The appli 
cant should have had experience in 
field and would be required to take charge 
of a laboratory and carry out some re 
search and technical contro] in the foundry 
Foundry experience would be desirable 
Pleuse write in the first place giving 
experience and salary expected to 
THe Manacine Director 
Tue Sanpwoime Iron Co 
Todmorden, Lancs 


| 
specialises mn 


Sp heroids " 


\ ANAGER mmediately required for 
A old established bbing foundry 
producing castings up to 4 tons 

would control of fo 
employing but woul 

clerical and ffice assistance The 
would receive shares im 
bonus f essfully 
is well is row alary 

Reply Box M1138, Founpry 


take complete undry 


man 

operating it 
West Riding 
Trape JOURNAL 


is a suc 


\ ETALLURGIST required for Malle 
4 ible Foundry producing 100 tons per 
veek of Blackheart and Whiteheart. This 
s an important position for which a good 
salary will be paid to the right mar 
Candidates should be at least 35 years of 
ige and fully experienced in all techniques 
f melting and annealing Applicants must 
be prepared to accept 


full 

or all aspects of the Technical 

the production of Malleable Castings 

ind be able to produce results. Only candi 

dates — the requisite experience will be 

»wed so please give full and complete 

of experience and salary required 

in the first instance. Box MR134, Founpry 
Trape Journal 


A 


Eng 


from y 





SSISTANT SALES 
reouired for rap 
neering Works. Appl 
ung men between 30 
t basic knowledae of Mechan 
in its broadest sense t 
that the applicant will 
had previous experience in a Sales Office 
The Company's products consist of Cast 
Tron ind Non-ferr istings General 
Mac Structural ind Fabricated 
Stee! Our staff are aware of this 
Write n the first instance, 
experience and salary re- 
East Sussex Enornerrkina Co 


diy 
cations 
ind 3 
ical Engineer 

s envisaged 


required 


ng 


successful 


ms 
ining 
work 
vacancy 





Phoenix Tron Works, Lewes, Sussex, 
envelope A.S.M 


which | 


this | 


Foundry 


Manager | 
have | 


right | 
foundry | 


responsibility | 
Processes | 


MANAGER 
expanding | 


having | 


have | 


SITUATIONS VACANT—contd. 


I 


contro 


YOUNDRY ASSISTANT 
grey ron, experienced 
machine moulding et 
stating experience and 
ete to Hieas roRs 
Birmingham, ¢ 


FOREMAN 


salary 
LIMITED 


MOL! 


oe Pee CED FLOOR DERS 
wanted. Good wages and |} " 

Overtime worke Apply W Acre \W 

HoskeN Lip Willow W 

mondsey, S.E.1 


(| Peocnessivs Company 
EPRESENTATIVE t 
Southern England and Midlands 
Iron Castings and eng 
servic Technica experience les 
but qualities will be 
mportance Good and 
vided by | 
TRON WORKS 


Saie of 
es 
personal 
salary 
the company 


Lrp., Mant 


qu 
ands 


_ NDRY MAN AGER re 
rressive W Mid 

Must possess 

ind practi 

ability to org 

nowledge 

nethods advant 
‘nsionable. Sala 

vith experience 

letails in strictest 

Founpry Trape Jovi 


cround 
vith 





AGENTS 


CONSULTANT 
nsider 
Cast 8 


Founpry Tra 


A) Gar HESTER 
~~. ne “ n 
agencies ( and 
a...” 7 x 
Journal 


Ste 


YMALL West 
Foundry w 
GENTS to r 
commission only 
of competitive 
deliveries Box 
Journal 


Wee LL established 
re Agents 
cover 
Cheshire 
Commiss 
giving particu 
SECRETARY 
JOURNAI 


M diands 


wish t 

Midlands 
Lancashire 

ind part expenses 

irs of experie 

' Box WES, Fovux 

TRADE 





BUSINESS OPPORTUNITY | 


AND SAND Casters in 

require additional 
5.000 sq. ft.. preferably 
Southern Counties areas Would conside 
acquisition of existing foundry Box 
PAL], Founpry Trape Journal 


alumi 
premises url 


South Lond 


IE 
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MACHINERY WANTED 
city, Onl 
Must be 
h fa ind tor Please 
UNDRY 


Ww 


PrRape JOURNA 


Wisi 


Trape Journal 


Wrens 
ge 
Covent 


bs for relate Sa ! 


NTED b. capa 
fired ft { 
é wit 


t 


WFri4 I 


LDING BOXES required 
ist rol Heavy sect 


yo" 
‘ ft t ft DUDLE Founpry Ce 


M Lane, Br H Staffs 


ws 
Chargitr 
pr ind full 


Hutse & Ce I 
Dawley Shropshire 


LID., 


Q TERLING 
» moulding boxes 
n good wmdit 

Founpries, Lrp 
Rochdale 


worth 


BIRLEC 
heat-t 


deg 


yw BARFIELD 
sin if i ulated 

ment Furr ice required 

working buc 


Box 


ket 


WB I PRaDe JOURNAL 


QP RMOLIN M r re 
. nixer, and Sper lin core extruder, 
Advertiser will recondition 

Box SM20, Founpry TRADE 





Cleveland Plant and 
Machinery Co., Ltd., 


want your 


Surplus Foundry 
Piant and Forging 
Equipment 


Best prices given 
Wharncliffe House 


44 Bank Street 
Sheffield, | 


Tel. No. 29051 








FOUNDRY TRADE JOURNAL 
MACHINERY FOR SALE 
r'TER 


{ I 
Ss Machi: { 


! Box ST2¢ 


Shell Moulding 
pprox 4 yea 
Rape JOURNA 


1 Livt 
r saie 


FOUNDRY 


q)" COOLERS SIX Heenat ul 
Froude re Complete with motors 

1 fans As “ Apply H. BRipGes 
Cont r gsbury R Minwortl 


Suttor ) | phone 


ul 


Ashfield 


Oil Ff 
Alumin 
Can be inspected at 
Edmar Works, Mill 
Surrey MIT 881 


HALL 4 ton red 


um 


ROTARY 


Smelting 


I EES 
4 Fil 
Good con 
HARRISON 
Road Mit 


SAND 
ad cy ae 
f . * 


PLANT 


Ducting 

st rage 
ind Tr 
ft » 45 ft. « 

i¢ Head-drums 

good conditior 
removal from site 

SIMM 


ughed 
t 


B ifgain 
MACHINERY LIMITED 
Road Sheffield 


wrove 


es 


bee - 600 Ib 
Fired Forced 
Tilting Furnaces 
Motors Sundry 
South West Lo 
Trade JOURNAL. 


Coke 
seam 
Fans 
View 
FOUNDRY 


Brass) Capacity 
Draught “Black 
Complete with 
Ladies, Tongs, et 


ndon tox TS998 


V ACU-BLAST MAJOR MODEL 130 8 Nf 

comprising rator Reclaimer, Dust 

Collector, Star tlast Gun, Dual Blast 

and Small I Gun with adapt 

t Only four vears old Excellent 
Box VB132 Founpry TRADE 


trun 
equipmer 
condition 


JouRNAI 





Jackman Hand Moulding 
Machine 

Adaptable Squeeze 
Moulding Machine 

Fordath Senior Sand Drier 

McNab Jolt Squeeze Moulding Machine 

Pneulec Jolt Squeeze Pattern Draw 
Moulding Machine 

Jackman Jolt Roll-over (Small) Mould 
ing Machine 

Tangye Senior Heating Stove 

New Tested Chain Slings, double leg, 
%-cwt. to 50-cwts 

Morgan Gas-fired 
100 Ibs. capacity 

Titan Blower, 75 
almost new 

Abrasive Development Aqua-Spray 
Wet Type Blast Machine. Almost 
new 

Modern Rumbling Barrel, 6ft. by 3 ft 

Few Roper Ladles and Roper Ladle 
Hoists, 3 and 5-cwt. capacity 

New Bale-out and Lift-out Furnaces 
Please send for illustrated leaflets 

Monometer 800 Ib. Aluminium capacity 
Rotary Furnace 

Large stock of Small Moulding Boxes 
at low prices to clear List on request 

Cummings Oil Sand Mixer 


ELECTROGENERATORS LTD. 


Australia Road, Slough, Bucks. 
Tel: Slough 22877 & 22094 


Squeeze 


Pattern Draw 


Bale-out Furnace 


Core Ibs. capacity 











39 
MACHINERY FOR SALE—contd. 


( pt } i Muffle t al dimensions 
ft back to 
1¢ t | $f t Vi ! 


ch, 2 mt. 211 
ger if 

Burner Fan 
1 recuperator 


atic o 


NpRY TRADE 


QI TERI NG SHAKEOUT, 6 1 
» té wit? nt m 


ressor 


0 H.P 


sundry 


LAWFORD PLANT & MACHINERY LTD. 
Manningtree 365 


Rotary Shot 
Wizard 

phase 
Moulding 

Sand 


ible 


Fired 
imber type 


f n 


in. deep 
Silvertown, E.16 
always in 


THOS. W. WARD LTD. 


BRETTENHAM HOUSE, 
STRAND, 
LONDON, W.C.2. 
"Phone TEMple Bar 1515 (12 lines) 


Remember Wards might hove it! 





LADLES 


STOCK UP TOSTON CA 
E. A. ROPER & CO. LTD. 


KEIGHLEY * Phone; 4215-46 
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MACHINERY FOR SALE—contd. | MACHINERY FOR SALE—contd. MATERIALS FOR SALE 


I AND Operated Overhead Travelling VAST IRON MOULDING BOXES, ANY leading Foundries now using 

Crames built to your requirements, J £25 per ton 4 HOP MANURE for greater economy. 
competitive prices and early delivery 2 off 6 ft in 3 in. x 6 in Regular supplies delivered by road. 
Second-hand Electric Hoist Blocks from off 6 ft in 3 in. xX 7H in Quotations on request. SMattMan’s, Oak- 


5 cwt. to 5 ton in stock, competitive prices. | off 5 ft in : 8 in. X 12 in ham Road, Dudley. Phone Dudiey 52818 
Apply Frank Satt & Co., Lrp., Station 2 off 3 ft in 3 8 in. x 6 in. 


Road, Blackheath, Bham. Phone: Black- off 5 ft in. x 5 ft. 8 in 6 in 
heath 1635 Meicgn Castines Lrp., Manor Road 
Cheltenham. Telephone: Cheltenham 54154 JuIREWoop for Cupolas, Sleepers and 
Sleeper Wood in wagon loads.— 
TEW CARBON ARC ELECTRODES Track Svuprims & Services Lrp., Haver. 


| 203—24 in. X 2 im., 529-24 in. x @ in sham Bank Sidings, Wolverton, Bucks 
£30 or near offer New Carborundam | 2 
Grinding Wheels, 14 in. =< 2 in., 6 in. 
centres recessed Cost £4 12s. 6d. each, 
| 
| 
| 


= 
| 





ROCESSED FOUNDRY MANURE. 


sell £3 each Box NC993, Founpry TRape High bilit ohare af th 

~~ | er permeability, greater strength, 
JOURNAL JAMES EVANS & CO. LTD. | lower cost, cleaner castings, pest-free and 
4 | a — . | odourless. Now used by more than 100 


a6 omens foundries and engineering works 
SAND IXERS and DISINTE- 24-hour delivery service, 150 miles radius 
Ss‘ ; . x Fr d d Q | CUPOLAS HOULSING GOES of Birmingham. Guinster Reros., Walsall 
GRATORS for Foundry an uarry ; | é 
a | WET & DRY SPARK STUDS AND Tel. 27367 
capacities from 10 cwts. to 10 tons per hr. ARRESTORS PLETS 
w A. E. Breatsy (Macuinerr), Lrp CHA 
Misterton, nr. Doncaster. Tel.: Misterto LADLES BRUSHES 
202 SAND MIXING PLANT RIDDLES AND SIEVES 


SAND DRIERS SPRIGS AND NAILS 


| a 

J) STBIB. BELT CONVR. | 98 ft, CenewS eeaeaptes u \ e r i t e 
with 4 M/c Hoppers, £450 King FOR THE 

crs. inclin. convr., £270. 14 ton plat “ales, 
£160 Pneulec 1,500 Ib. M/c. £330 FOUNDRY 


4 


4 ton Cupolas and Skip Hoist, £600. Ladies qr * 


8 to 80 cwt. Steel Boxes 40 in. x BW i BRITANNIA WORKS “CROSS ST.~ SALFORD 3- Lancs COAL DUST | 


< 13 in., £6 part J. Arnott & Co., | 
Carlyle Avenue, Glasgow, 8.W.2 j 


MATERIALS WANTED lowest in ash 
GAS-FIRED CORE STOVES 


ID” BLE-CASED: 6 ft. x 6 ft. x 6 ft j@eeeeeeeeeeee 
high 
Ditto, 5 ft 4 ft x 6 ft high | The STANDARD PULVERISED FUEL Co. Led 
Ditto, 5 ft. x 3 ft. 6 im + 6 in 
Triples-cased, 3 ft. x 3 ft 6 ft. high WANTED Head Office 
SHOTBLAST CABINETS SCRAP ELECTRODE CARBONS || screen ene: WESTMINSTER 

5 ft. wide, 3 ft. high, 3 ft. deep, on legs, E R LON s 1 i 

suspended type apparatus GRAPHITE-OFFCUTS DON, -W. TEL . ABBey 6255/6 
3 ft. wide, 3 ft. deep, 3 ft. 8 in. high, 

s/blast chamber underneath with Dust : 

Arrestor details of tonnages and samples to CAPACITY WANTED 
“ SHERWEN ” FOUNDRY KNOCKOUT = 
5 ft. 6 in. = 8 ft., complete electrics A.( FINE GRINDING LTD 

3/50/400 v., Metal Rectifier and vibration Biackhole Mine, Eyam, Derbys. C APACITY required for good qua 


control rheostat Phone: Eyam 127 Floor and Machine Moulded Iron 
MOULDING MACHINES: B.M.M., Hill ; nny ey Py BO 
top, Jackman, various types and sizes A eas sox CR136, Founpry Trape 
GEARED AND UNGEARED FOUNDRY | 
LADLES 
BLOWING AND EXHAUSTING FANS 


Large stock suitable for all purposes CAPACITY AV 
AIR COM PRESS¢ mS AIR RECEIVERS AILABLE 


Send your enquiries to us for all types of | 
Foundry Plant and Machimery | Wtrenovs ENAMELLING. — Capacity 
Ss. C. BILSBY & CO. available for enamelling castings ir 
Hainge Road, Tividale, Staffs. all finishes (plain, mottle, marble, lustre 
TiPton 2448 etc.). Prompt delivery by our own trans 
(Established over 40 years) port. THe Rustiess Iron Co. Lrp., Trico 
| Works, Keighley, Yorks Tel Keighley 


° ee | 3737. 
Discarded Sacks, 
SHOTBLAST MACHINES Slag Bags, | CAPACITY, avaiable in Birming 
e i Ironfoundry for 8,000-10,000 boxes per 
All i Rooms or Cabi t wee on echanisec "lan tox § zes 
Ex stock or prompt duiboury. Old Sacking. 28 in ain. ein, 28 in + it 


. 6 in, and 18 in 12 in n “Pp tte 
Low prices. For good prices and prompt | making to suit above plant also ; 
Try us for 


settlement sell to actual users. = hag Fin aoe — Sec 
Spare parts & tungsten carbide “i 


nozzles. 
Fully illustrated Catalogue free ON C ASTINGS: General Encineer 


on request immediate capacity for 
Actual Manufacturers (JUTE) LTD. a) Grey Iron Castings up to 1 


BS 1452 Grades 14 and 17 
ELECTROGENERATORS LTD. N U N B R oO ie] K M l L LS b) —~_ M sulded ‘Gre y 
AUSTRALIA ROAD, SLOUGH MIRFIELD - YORKSHIRE (c) Non-ferrous 

Telephone : SLOUGH 22877 
49 years of satisfactory service 



































Castings up 
Tel: Mirfield 3306-7 pounds 

: - All enquiries, which will be dea 
premptly, to Preson Limirep 
| Leicestershire 
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CAPACITY AVAILABLE—contd. CAPACITY AVAILABLE—contd. , PATTERNMAKERS—contd. 


lees as Fe : Fo successful castings from your| PRATTERNS in Araldite Epoxy Resin 
* Oe We can save your porous plant. Pressurecast matchplates, pre- made to specification Rosert R. 
castings, ferrous or non-ferrous, by | cision wood or metal pattern equipment | SHaw, Parrernmaker, Falkirk Road, Lar- 
an approved impregnation process; sample can be purchased quickly, competitively, | bert, Stirlingshire *hone 300 
castings treated. A.1.D approved.— | from Booth Bros. ENGINEERING Baggrave 
Recurero, Lrp., 66, South Harrow Viaduct, Street, Leicester. Tel. 67020 


Harrow, Middlesex Phone Byron 1178 
PATTERNMAKERS 


EAT TREATMENT of fron and (Engineering) CO. LTD. 
Steel Annealing, Normalising, R © iad N.W.1e 
WV OBUEN ENGINEERING LIMITED, Stress Relieving and Shetbinsting ,Fromot Shrewsbury Road, RNS sia 
Woburn, near Bletchley, Bucks,| G°'very Sy our own transport. IE TT 
offer the facilities of their Machine Shop,| RUstLess Iron Co., Lrp., Trico Works PA E 
three miles off the M.1. Capacity available | Keighley. Tel. Keighley 3737. CASTINGS 
for Universal Grinding, centre and cap- 
stan lathes, milling and shaping machines Phone : ELGAR 8031/2 
Telephone: Woburn 628/9 YAPACITY available for Iron and Stee) 
Castings. Sand and Shell Moulding 
pattern making capacity Enquiries 
invited Knete Castings, Lrp., Station 


Road, West Horndon, Essex PATTERN wees hom 


CAPACITY FOR WADKIN PATTERN MILLER 
B. & S. MASSEY LTD. GOOD DELIVERIES 
LARGE and MEDIUM ——— ELLIOTT MUSGRAVE, LTD., 
PATT ERN MAKING Cc AST IRON PATTERNS made to speci- LONGSIDE LANE, BRADFORD7 
. ‘ P fication. Rosert R. SHaw, Pattern Telephone: BRADFORD 24464 
CAPACITY available immediately. maker, Falkirk Road, Larbert, Stirling 


shire Phone 300 

















Keen prices 


Excellent workmanship ENRY CLUETT & CO., LTD.—Pat “aan 
terns of all types in Wood, Meta! 


inquities to: and Epoxy Resin notations by return KERR PATTERN CO. LTD 


The General Works Manager, — ——— Big | Road, Tunstall, 
Saltburn Street, ee ALL TYPES OF PATTERNS 


rf shs . . 
Dpenshaw, Manchester 11. ATTERNS for all branches of Engin. ROSEMARY LANE, LINCOLN 


Tel. EASt 1224. for Hand d Machi , 
em i TELEPHONE : LINCOLN 241 
' Letchworth 


























SUBSCRIPTION ORDER FORM. 








To the PUBLISHER 


FOUNDRY TRADE JOURNAL 


With which is incorporated “THE IRON & STEEL TRADES JOURNAL” 


TELEPHONE : JOHN ADAM HOUSE 17/19 JOHN ADAM STREET TELEGRAMS : 
TRAFALGAR 6171 ADELPHI - LONDON - W.C.2 “ZACATECAS. RAND. LONDON.” 








Please send the FOUNDRY TRADE JOURNAL to the address given 


below until countermanded, for which wy cee) ) is enclosed in 


payment of One Year’s Subscription. 


Cheques and Post Office Orders to be made payable to: —INDUSTRIAL NEWSPAPERS (FUEL & METALLURGICAL), LTD. 
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b LE VY FULLY-MACHINED METAL PATTERNS, coreboxes, 
s core-driers and setting-jigs for SHELL-MOULDING and 


4 COMPANY WOODEN PATTERN EQUIPMENT of all sizes and 


types for loose-pattern and plate moulding. 
(PATTERNS) EPOXY RESIN MULTIPLES and replacement 
equipment. (Plastic Patterns) 


L I MITED KEEN QUOTATIONS RELIABLE DELIVERIES y 4 
B. LEVY & CO. (PATTERNS) LTD., 1-5 OSBERT STREET, LONDON, S.W.! ng 
TELEPHONE : VICTORIA 1073 or 7486 





BLACK SEAM AND HISEGAR BLACK SEAM 
preheated downdraught 
REFRACTORIES CRUCIBLE FURNACES 


Linings, Patchings, Cements, Ground Fireclay, Coke, Oi! or Gas Fired 
Firebricks, Foundry Sands and Compo. Free demonstrations at your works 


MIDLAND MONOLITHIC FURNACE LINING COMPANY LIMITED 
GOOSE LANE, BARWELL, LEICESTER Tel. Earl Shelton 2061/2 (2 lines) 


J.H.MAY LTD. 


15-20 THE OVAL :-_HACKNEY ROAD 
BETHNAL GREEN LONDON E2 


Telephone: SHOREDITCH 7923 (2 lines) 











PLOY 
we em ERs 


= & a - renner 
-4 EEF 5 — Seieiadaseieiaeamanestben 
4 or 
% > 


Vion not 5% 











Branch Works - CROWN WHARF - DACE ROAD - OLD FORD - E3 ~ Tel. AMHerst 34 


—— FA 
é We have ALREADY 
supplied over 500 sets 


GLASS FIBRE REINFORCED 


of Epoxy Resin Pattern 


66 
EPOXY ™ Equipment to OVER 45 


well-known Foundries. 


RESIN Our RESOURCES and 


PATTERN EQUIPMENT EXPERIENCE are at 


YOUR service! 


_ Sein ia 
DAW CHESHIRE. nal 
Tel: ALTRINCHAM 334! _ a 


are always available to discuss your 





requirements upon request. 





NOVEMBER 2, 196! FOUNDRY TRADE JOURNAL (SUPPLEMENT) 43 


LEAD letters and figures as illustrated are ideal for producing 
identification marks on RADIOGRAPHS in Industrial Radiography 


JOHN BURN 8& CO. | 


S HENSHAW ROAD, SMALL HEA 
Phone > V/ETORIA 0137 ESTD. 1904 








Patterns 


by [Serving 


Passe 


of of alloys, and to forging technique in all its branches. 


Paisley Engineering 


Metal treatment 


all and Drop Forging 


A monthly journal devoted to the properties, user 
branches 
testing and treatment of special steels and light 


2/6d. per copy, 30/- yearly. 








J. F. PASSE & co Write for a specimen copy to 


Metal Treatment and Drop Forging 


FORBES PLACE, PAISLEY 
John Adam House, 17/19, John Adam St., London, W.C.2 


Telephone: PAISLEY 2553 
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FAITHFUL SERVICE TO THE FOUNDRY INDUSTRY 
(ESTABLISHED 1932) 


Send your enquiries to:— 
NICHOLL & WOOD LTD. scien sar 
Manufacturers of Telephone HX 64484 


CHAPLETS & STUDS - STANDARD STUDS FROM STOCK - SPECIAL SIZES IN ANY 
SHAPE OR PATTERN MADE TO CUSTOMERS REQUIREMENTS AT SHORT NOTICE 








ep 


Progressive Foundries Specify SINTOKOGIO Equipment 


Sinto - Wheelabrator 





Sinto - Simpson 
Mix- Muller 


Moulding Machines 


Sand Preparing Machines Toyoda Bidg., Nakamura-ku, Nagoya. Japan 
i i : “SINTO ” NAGOYA 
Shot Blasting Machines Cable Address S 


Technical cooperation with Wheelabrator Corp. 


Mechanized Foundry Equipment U.S.A. and Simpson International Led. U.S.A. 


Sales Territory: South East Asia 
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é 7 During the last 75 years STONES have played a leading 
&., I ONE Ga part in the development and application all over the world 
of high tensile brasses, nickel aluminium bronzes and 
a whitemetals. To-day we have pleasure in introducing our 
entirely new and outstandingly successful SUPERSTON 
WM ETALS range of super-strength copper base alloys. 
If you require the highest possible quality and the certainty that a complete metallurgical advisory 


service will always be at your service, please send your enquiries to us. No quantity or problem is 
too small or too large. 


BRONZE ingot and forging billet WHITEMETAL ingot 
Manganese bronze Chromium bronze Dsyl 
Nickel aluminium Lead bronze Underwater 
bronze Tin bronze Main bearing 


Gear wheel bronze Gun metal Railway 
Auto 


Linings by Lagersmit process 
SUPERSTON alloys 


Extruded bar Welding wire 
Forgings Electrodes 


Castings from our licensees 
STONE MARINE ENGINEERING CO. LTD. 
Woolwich Road, Chariton, London, S.E.7. 


ON THE APPROVED LIST OF ADMIRALTY AND A.1.D 








Treble Bee oe 
furnace life/ 


PROTECTS REFRACTORIES: 
AGAINST THE VICIOUS ATTACK 3) ~~ lo 
AND SAND-BLASTING EFFECT (22) <2 terra oe 


xX 


i“ 
af $a 


WW AAAANAAANAS 


wh 


© &% - 1 


OF BURNING FUEL O/LS BBY pia Keote bao feoes went yer 


® CUTS OUT SLAGGING @ WIPES OUT “DOWN” TIME @ INCREASES WORKING LIFE OF CUPOLAS MANY TIMES @ REDUCES MAINTENANCE IN 
IDEAL FOR BOTH LOW AND HIGH TEMPERATURE WORK e INGREASES PRODUCTION OF SMELTING IRON. STEEL AND 


FURNASCOTE LTD © MALVERN ROAD © SOUTHAMPTON © TEL: 71347 


RE-LINING OF LADLES e 
NON-FERROUS METALS 
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Tae Answer To BLOWACLES/ 


FOR POSITIVE VENTING 


Available in nine sizes, 
approx. ;" to ;" in lengths 
of three ranges. 


CORVENT venting tubes entirely elimi- 
nate blowholes. Made from a special tex- 
tile material, the flexible open-weave tubes 
permit rapid escape of gases from the start of the 
casting process. There is no messy wax to soak into 
the sand and cause blowholes. CORVENT is also 
Sonia 2 Se ideal for CO2 gassing of cores and moulds. 
6mm. Lae FREE SAMPLE SENT ON REQUEST 


7 mm, + 
. i 
8 mm. } mgs 


2mm, + 
3mm. yard 
4mm. J} lengths 


OAL AY VAY Ee 


<9 
De A AL 





Ove 8 Weer TE 








rrraine hie eae BaTccae 60 23.4 828, anne 
an At ALR ROAD OLY. eee ee ere © oS 





9 mm. "| 25 yard 


sxF}25 LIMES, PRODUCTS Ltd. 


Minimum order supplied 318 PAISLEY ROAD, GLASGOW, SCOTLAND. 


—one length any size TELEPHONE: SOUTH 2514 (5 LINES) 


THERE AY Amongst the Ballard range 


of Core Ovens there is a 


A type to suit your exact 
requirement. 


Itlustrated here are Con- 

tinuous Mono-Rail Ovens, 

BA LLA i ) Vertical Continuous Ovens, 
Trolley Loaded 


Mould Ovens and 
Box Ovens. 


THE NAME -CONVEVING OVENS 


CORE OVEN 
70 MEET YOUR PARTICULAR REQUIREMENT 








F. J. BALLARD & CO. LTD., TIVIDALE, TIPTON, STAFFS., ENGLAND. TEL.: TIPTON 2651 4 
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ANDERSON 


7 Y “ Y if +” Mh, 

DERRICK CRANES 
One Derrick Crane may look the same as another 

from a distance. At close quarters the differences 
are astounding. The cabin interior, alone, clearly 
establishes ANDERSON design and construction 
to be supreme. The clean, compact gearing, built 
on unique Unit principles, guarantees mechanical 
efficiency and reliability—and ensures lowesterection 
and operating costs. The driver’s panoramic 
visibility, centralised easy control and comfort 
have to be seen to be believed. High performance 
and safety are spontaneous—a banksman often 
superfluous. 
These and other exclusive features explain why 
independent examiners are so impressed, and more 
and more users specify ANDERSON only. 


4P ar. 


TAYMOUTH ENGINEERING WORKS - CARNOUSTIE - SCOTLAND] 
Tel.: CARNOUSTIE 2214/5 Grams: “ DIAMOND” CARNOUSTIE 
and 2110 





HANSBERG 





O} Ul 





For Denser Cores and 
Faster Production 


Extended core box life. 


Minimum venting problems. 
Minimum air consumption. 


ROY EVANS ~....r. 


(Coreshooters Sales Ltd.) 


TYPE H 2ibs. 44, PRESTBURY RD., CHELTENHAM. isa 2a. 25a. 00. 


Telephone: CHELTENHAM 55105. 17-260!bs. 
Patented and Mfd. by Off. Mecc. FRITZ HANSBURG Modena, Italy. Automatic Oil-pneumatic 
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BAICHARDSON _[SNGINEERING 


supply SHOT-BLAST PLANT that is: 

















—- 


ECONOMICAL 
. EXCELLENT FINISH 


ANENTILATION 
PLANT 
GIVING 





EXTRACTION 


MODERN 
MELTING 




















\__RICHARDSON ENGINEERING—— 


(Birmingham) (Ltd. 
ICKNIELD PORT ROAD, BIRMINGHAM, 16 
Telephone: EDGbaston 1539 & 3748 also Cradley Heath 66181/2 








M ae BOXES 


ae 


Interchangeable * Accurately jigged 
and reamed. Withstand rough handling. 
Long life without distortion. 





Sizes and shapes to requirements, 
BILSTON STOVE & STEEL TRUCK CO. LIMITED 
BILSTON . Phone BILSTON 41921 . STAFFS 


e Agents for FOUNDRY SUPPLIERS LIMITED. 
Southern England 25, Cockspur St., London, S.W.| ’Phone: TRAfalgar 1141 








NOVEMBER 2, 196! FOUNDRY TRADE JOURNAL (SUPPLEMENT) 49 


Pas 


50 YOU ALT 
HAVE A’ ene 
FURNACE \~ 


PROBLEM? \ i 


If so, contact Franklin who specialise in individually 
designed furnaces for industry. Franklin have for many 
years been serving industry in furnace design and 
manufacture, and in helping to make more economic 


existing plant by redesigning, rebuilding 


and supplying new oil or gas burning equipment 


FRANKLIN FURNACE CO. LTD BAKER STREET SPARKHILL BIRMINGHAM 11 Phone : VIC. 2579 FRANKLIN 





PELLETED FOUNDRY PITCH 


BRITISH PATENT NO. 632734 


BETTER CASTINGS 
REDUCED FETTLING TIME 
MAXIMUM ADDITION 27. 





Sole Manufacturers 


THE MIDLAND TAR DISTILLERS LTD. 
OLDBURY BIRMINGHAM 


TELEPHONE: BROADWELL 166! 
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CONTACT THE SPECIALISTS 


| |NORMAN HOOKER 
NORWEGIAN _ | (FOUNDRY SUPPLIES) L™. 
OLIVINE SAND |_| LARGE STOCKS of FOUNDRY MATERIALS 


: | AVAILABLE FOR IMMEDIATE DELIVERY 
FOR STEEL FOUNDRIES CO, & SHELL MOULDING SAND 


More and more Steel Foundries— } A SPECIALITY 

particularly in Manganese Steel, Carbon } 

Steel, High-Alloy Steel,andalso Aluminium, } 267a FINCHLEY ROAD, N.W.3 
are turning to the use of Olivine Sand, for RING : HAMPSTEAD 3449 & 6304 
its technical advantages, and in reducing 
and eliminating the silicosis hazard. Trial { | 

deliveries in bags can be arranged, with {| 

supplies in bulk shipments at very keen {| COKE 


prices, for tonnages. 

















You should enquire now for full ; FOR ALL PURPOSES 


details and quotations from: 


PRODUCTION (CHEMICALS (Rochdale) ID | CAWOOD WHARTON & CO. LTD. 


Victoria Buildings, 32, Deansgate, Manchester, 3. «« SOUTHLANDS ” ST. MARTIN’S HOUSE, 
Telephone Telegrams/Cables : ; HARROGATE. LONDON, S.E.18 
Blackfriars 3396 & 3851 Chemprodux, Manchester t Tel. Tel. 
INT. TELEX : 66-330. ; Harrogate 6868 Woolwich $232 








ie FRITS 
Ensure- 


CONSISTENT HIGH QUALITY 
PRODUCTION ; 


THE SYMBOL OF SERVIC! AND QUALITY 


ESCOL PRODUCTS LTD. 


PAISLEY WORKS - SWAINS ROAD + TOOTING JUNCTION 
el i lel. a ee 


Telephone: MiTcuHam 1634 (5 lines) Telegrams: ESCOL toor, Lonvown. 
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SWING | | BucKLAND & 
FRAME | | RESIN-COAT SANDs 


FOR SHELL MOULDS 
FETTLING GRINDER AND CORES we YOU 


Simple, powerful and effective with all essential — CAN BE 


features for the rapid removal of excess metal from SANDS FOR ~ ASSURED OF 
castings and welded structures. Removing one “we” A GOOD FINISH 


pound of metal in 3 mins. CO, PROCESS _ BY ALWAYS USING 
AND ‘ BUCKLAND SANDS 


0 | L C 0 “ E S S The Finest Obtainable 


; Sole Distributors of 
—= BUCKLAND DRIED SANDS 
~~ A. ELDER REED & 
SS” _—s CO. (SALES) LTD. 
103-105 BATTERSEA HIGH ST. 


SS LONDON, S.W.11 


Telephone: Batters<a 6652 


t An Af y and 177 CORPORATION ST. BIRMINGHAM 
_erwe ‘ -— = Telephone: Central 7642 
Uses modern high-speed Resinoid Bonded Wheels ~” ee 
12” dia., powered by 3 h.p. totally enclosed motor, x REIGATE HEATH REIGATE 


SURREY TE!) ONE: REIGATE 2272 
ESTA®LISHED OVER 35 YEARS 


tilts at any angle and fitted with spark arrester. 
Write for List Ill 


L. J. H. BALLINGER LTD. 


Rd., Woodchester, Gloucestershire. Phone: Amberiey 2186 
































af 1 Ib. of Plumbago is quite capable of producing castings worth 
£50. 


X Special costs 2d. a lb. more than an ‘‘average’’ Plumbago— 
only 2d. on £50! 


/ but the saving in fettling can exceed the entire cost of such 
a Plumbago. 


7 A proving that X Special is the cheapest grade as well as being 
the best. 


of and will enhance your reputation for sound clean castings. 


WILLIAM CUMMING « CoLtp 


Kelvinvale Mills Whittington Mills Deepfields Works Sunnyside Milis 


GLASGOW, N.W. CHESTERFIELD BILSTON FALKIRK 
Maryhill 1033 5314 41203 16! 
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Bil FETTLING WHEELS 


BUILT-IN BALANCE & 
CONSISTENT ACTION 


These free-cutting Norton high 
speed fettling wheels are engineered 
to give maximum output with high 
wheel life. The built-in balance 
minimizes wheel bounce, reduces 
operator fatigue. Stringent grade 
control maintains consistently high 
quality performance 


EE NEW NORTON BDA REINFORCED WHEELS— 


for speed and safety on right angle grinders. Cleaning 
bevelling, cutting down or smoothing, these tough new Nort 
BDA reinforced wheels do a sturdy job. Whether for rough 
finishing, they show a marked improvement in both cutting 
and durability combined with doubly reinforced safety 





SS NORTON MOUNTED WHEELS AND POINTS— 


small items, but BIG performance. Entirely new manufactur 
procedures ensure the most consistent product possible. Experie 
has proved that Norton Mounted Wheels & Points grind better 
longer and save more on hundreds of those “hard-to-get 
grinding jobs. 





F and post the coupon below for leaflets giving shapes, sizes and rec 


Ww NOR TON} GRINDING WHEEL COMPANY LTD 


WELWYN GARDEN CITY HERTFORDSHIRE Welwyn Garden 23484 (15 line 








ENQUIRIES ALSO TO ALFRED HERBERT LIMITED, COVENTRY. COVENTRY 89221 
« Registered Trade Mark of Norton Company U.S.A 
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COAL DUST 
CHARCOAL 
PLUMBAGO 
TERRA FLAKE 
BLACKLEAD 
CORE GUM 
CEREAL BINDERS 
‘COREITE’ LIQUID CORE BINDER 
BENTONITE 

GANISTER 

NON-SILICA PARTING POWDER 
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ISAAC « ISRAEL WALKER L® | 


EFFINGHAM MILES - ROTHERHAM 





THE ERITH RANGE OF SANDS We know that BENEFLUX and our other exothermics are 


good why don’t you find out about them by writ ng to 


Combine a variety of selected LOAMS and SILICA SANDS of guaranteed 


EES sme 
quality, suitable for every appropriate foundry requirement. in all R 0 BS 0 N R E F RA CTO R | ES 


fundamental respects they are the outstanding sands for present-day 
LIMITED 


practice and are tried and provea by performance and results 
GURNcY WAY, AYCLIFFE TRADING ESTATE 


Write for Iilustroted Brochure and Free Samples to: ESTABLISHED 1805 
AYCLIFFE, Co. DURHAM 


\ » PARISH & CO., ERITH, KENT Telephone No. : ERITH 32056 











